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Frame for Guide Pulleys. 


The accompanying illustration represents a 
frame for a pair of guide pulleys, which has 
recently been brought out by John Royle & 
Sons, Paterson, N. J. 

It is designed for light belts; its neat and 
compact arrangement for adjusting the pulleys 
making it adaptable for places in which 
there is no room for a countershaft, and also 
for guiding a twisted belt, transmitting mo- 
tion to a pulley placed at right angles, or any 
other angle, to the driver. The frame con- 
sists of two pieces—a disk and the frame 
proper. The illustration represents the disk 
fastened overhead ; the frame proper 
fastened to the disk by one bolt, whose nut 
is seen above the upper pulley; this manner 
of fastening the two, forms a swivel joint, so 
that the frame can be quickly adjusted to 
any line of belting. The bearings for the 
pulley shafts are simple clamps, formed like 
ordinary jaws; in these are inserted, between 
the shaft and frame, small, self-adjusting 
supplementary bearings. With this arrange- 
ment, the shafts can be quickly adjusted and 
clamped in any desired position. The pro. 
vision for oiling is as follows: A small groove 
extending from one bearing to the other is 
planed in each shaft, and in the center of 
the groove a small oil hole is drilled through 
the shaft. The shafts are set with the grooves 
on top. The grooves are then supplied with 
oil in a way similar to supplying any ordi- 
nary oil hole ; the pulleys working loosely on 
the shafts, cause the oil to be distributed along 
the latter. 

The adaptability and extreme usefulness of 
these frames and guide pulleys were seen in 
Royle & Sons’ shops, in which nearly all the 
work is finished to templates; for the conve- 
nience of handling quickly in drilling some 
of the small parts of machinery, and in the 
meantime leave room enough for the oper- 
ators, so that they will not interfere with 
each other, four sensitive drill presses are 
placed closely with their backs toward each 
other, forming, so to speak, a cross. This 
arrangement of the drill presses left no room 
for countershafts overhead, yet with these 
frames and guide 
pulleys no diffi- 
culty was expe- 
rienced in trans- 


is 


A New Beam Caliper. 


The engraving accompanying this is of an 
improved slide gauge, devised by Mr. C. E. 
Billings, of the Billings & Spencer Co. It! 
is similar to other 
tools of its class, 
except in the 
construction of 
the beam, in 
which a radical 
departure has 
been made, with 
the result of se- 
curing what ap- 
pear be im- 
portant advant- 
The beam 
is made of three 
pieces, two of 
which are pieces 
of steel wire 
about 3," diam- 
eter. Along this 
wire, grooves are 
milled, to closely 
fit the edge of a 
steel scale, which 
inserted and 
brazed into 
them, the work 
being done in 
such a manner 
that the wires are 
straight and 
parallel to each 
other. The slid- 
ing jaw, adjust- 


to 


ages. 
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adjusting screw, by which the sliding jaw 
can be moved by thousandths of inches. 

They are made by the company ‘named 
above, at Hartford, Conn. 
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From London 
to Paris. 





Editorial Corre 


spondence. 


So far I have 
said nothing of 
the reception of 
the American en 
by the 
Institution of 
Civil Engineers, 


gineers 


acting for them- 
and the 
various bodies of 


selves 


engineers of the 
United 
dom. 


King 
This has 
not been because 
there noth 


ing to say, but 


was 


because it is 





quite impossible 
to do anything 
like justice to the 
subject. Let the 
imagine 
three hundred or 
more Americans 
taken in hand by 
British friends, 
entertainments, 


reader 


ing clamp and dinners, and re 
fixed head are ceptions arrang 
-ach drilled and ed for their pleas 
reamed to fit ure and benefit, 
over the wires, excursions by 
the slots in the GUIDE PULLEY FRAME. rail, steamers 
first two named and carriages to 
pieces being made sufliciently wide to places of interest; this kept up for two 
clear the scale, so that little wear takes weeks, with the rooms of the institution 
place, and the bearing when the sliding constantly open for the use of their guests, 
heads are clamped is, confined to the the members devoting their time to their vis 
wires. All abrasion of the scale is thus itors—and he will have a faint idea of what 
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to the drill press- rae \ 
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Windsor Castle and royal domains in Lon- 
don, and the authorities of London placed at 
the disposal of the reception committee the 
use of the ancient Guild Hall, where the 
visitors were entertained at a festival dinner, 
according to old) English custom. Then 
the railway companies vied with each other 
in offering free transportation, special trains 
and other courtesies, 

Every American engineer who was present 
during the stay in England knows more 
than will ever be able to tell of the suc- 
cessful efforts of British engineers and_ citi- 


he 


zens to entertain him. 
written 


If the events were all 
detail, there would still be 
lacking the spirit in which it was all done. 
Not content with escorting their visitors to 


out in 


the steamboat at Dover, this spirit) pursued 
them to Paris, and found expression in a re- 
ception and entertainment in the rooms of 
the British Commission on the exposition 
rounds, ; 

* The disposal of sewage in London, as in 
most large cities, is a question of great’ im 
portance, and the American engineers were 
interested ina visit to two sewage disposal 
works, one at Wimbledon and the other at 
At Wimbledon the 
district dealt with contains from 30,000 to 
40,000 inhabitants, and there is a fine farm 
under cultivation. 


Kingston-on-Thames. 


Presses are first used (a 
disinfectant being, of course, employed,) for 
pressing into thin cakes the solid matter in 
the sewage, then the liquid is used for irri- 
gating the soil, passing from one field to 
another, till finally, when it enters the river, 
The 
presses are quite large affairs, horizontally 


it looks as clear as a mountain stream. 


situated, and are made up of a series of sep- 
erable compartments, the arrangement being 
such that the liquid passes through textile 
strainers while the solid matter is detained 
in these chambers and pressed into large, 
square cakes, perhaps five-eighths of an inch 
thick. 


run under the press, the sections separated, 


After the pressing is finished a car is 


and these cakes drop into the car, breaking 
upas they fall. This worked 
and as a fertilizer. An air-compresser 


is then over 
sold 
is used for obtaining pressure, and the neces 

sary for 
the 


em 


pumps 
elevating 
sewage are 
ployed. 
At 


Kingston, 











es, and al- 
though four of 
these frames are 
used overhead, 
they did not ap- 
pear be 
crowded; in this 
arrangement 
twisted belts are 
used, some open 
and some cross- 


A.MUGFORD HFD.CT. 


to 





ed, the whole 
working very 
nicely. 


Weight of frame and pulleys is about 25 
pounds; pulleys, 6 inches diameter, 24 inches 
between flanges, suitable for a 1 inch to 2 inch 
belt ; total height of frame, 18 inches. 
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In 1888 the Suez Canal was traversed by 
3,440. vessels of 7,640,832 tons, yielding to the 
company 65,102,000 francs in tolls, etc. 
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prevented, and the character of the bearing 
is such that there is the minimum tendency 
to throw the jaw out of square with the 
beam, as a result of wear. At the same 
time the form of the beam gives the greatest 
rigidity and strength witha given weight. 
The jaws are hardened and _ accurately 
ground, and it is the intention to make some 
of the tools with a micrometer head on the 






from a 
numeri 


age is 


district 





BEAM CALIPER. 


itis impossible to put into cold, unfeeling 
type. 
this reception 


I do not believe anything approaching 


and entertainment was ever 
seen before. 

It would not be in the nature of justice to 
mention British engineers only in connection 
with the entertainment of the American en 
Her majesty, the 
Queen, gave special permission for a visit to 


gineers, most gracious 





cally of about 
the same size as 
that at Wimble 
don, the treat 
ment is different. 


A chemical pro 





cess isemployed, 
which consists in 
part of treating 
the sewage with 
carbon and with 
alum 


as a 


pre 
cipitant. After the alum treatment the sewage 
passes through a series of settling tanks, 
growing gradually till it finally 
reaches the Thames in a condition that looks 


clearer, 


quite harmless ; it is said to be entirely so, 
had in re- 
gard to the operation of the London Hy- 


Considerable information was 


draulic Power Company. This company, as 


knows, was established 


the reader already 


for the purpose of furnishing water under | 
high to lifts, clevators, 


presses, etc., by direct application, and to 


pressure operate 
run machinery of any kind by means of en 


gines furnished by the company. There are 


upwards of thirty-five miles of the com 
pany’s mains in London, and new mains are 
being laid as required. These mains are of 


cast-iron, from two to seven inches diamcter ; 
flanged joints and rubber packing being used, 
Pumping engines in different parts of the 
city charge the mains, and there are large 
accumulators in which a pressure of 750 Tbs. 


In 


stances the water is pump¢ d direct from the 


per square inch is maintained. some in 


river, in others from the gravel siratum over 


lying the clay. In either case the water is 
filtered before entering the mains, That 
pumped from the gravel contains a large 


quantity of iron, and is chemically treated 
filtered. 
to 


before being 


London appears have been slow in 


adopting electric lighting. In public places 
where one would expect to see electricity rival 
But if the 
people of London have been slow in taking 
up the electric light, there is abundant evi 
dence that they do not lack boldness when it 
comes to the question of preparing to supply 
it. One of the best 
be seen at the station now being 
by the London Electric Light) Corporation. 
The plant is to be an enormous one, and the 


ing sunlight, gas is yet supreme. 


evidences of this is to 
constructed 


buildings are of the most substantial char 


acter. But what takes one’s breath away is 
a contemplation of the fact that the company 
is having constructed four dynamos, each of 
which will require 10,000 horse-power to drive 
it to its full capacity. There 
constructed the engines to drive, by direct 
Each 


dynamo will require a pair of engines, each 


are also being 


connection, these huge dynamos. 
engine of 5,000 horse-power; they are to be 
two-cylinder tandem compound vertical en 
gines, with Corliss valve gear; cylinders 44 
inches and &8 inches diameter, with 44-foot 
stroke. The engines (and dynamos) are to run 
at about 70 revolutions. Thesedynameos will, 
What a 


territory would be left in temporary inside 


at full power, supply 200,000 lights. 


darkness if something should befall engines or 
dynamo, And a break-down would be likely to 
be such an one as could not) be repaired in a 
day or two. But I suppose the matier has 
been well weighed, and perhaps a surplus of 
10,000 horse-power is not looked) upon as of 
be 


such a surplus that putting out of Commis 


much consequence; certainly there must 
sion for a month or two the means of operat 
ing 200,000 lights will not result in inconveni 
encing consumers. Either this, or the inhabit 
ants of London are not given to complaining. 

The idea of such an enormous concentration 
of power it must be admitted, did not strike 
most American engineers favorably; but then 
London is a good deal larger than the largest 
American city, and money is more than 
The shafts of both 


dynamo will be of hollow stecl, the practice 


abundant. engines and 
of using such shafts being very common in 
England. 

The company has already in place two 
1,500 horse-power two-cylinder side-by-side 
vertical compounds, and has nearly complet 
ed corresponding dynamos. Upon the first 
floor of the plant there is provision for 48 
Babcock & Wilcox of 
The second floor is not yet 


boilers, most which 
are in place, 
completed, but provision will be made for 
placing on that floor 48 more boilers, dire ctly 
the 06 all. There 


also be room for storing 


making in 


this 


over others, 


will on Hoor 
4,000 tons of coal. 

There are already several tools in the com 
pany’s workshop, notably a large planer 
built by Thomas Shanks & Sons, Scotland. 


This last named firm are also erecting anoth 


er planer at the works—a_ side planer—the 
weight of which is 96 tons, It will plane a 
piece 20x22 fect. The work on these tools 


appears to be excellent. The reason for put 
ting in these large tools isone seldom thought 


of in America. It is mainly because, if Eng 


AMERICAN 


light dynamo weighs 50 tons, it will be con- 
cluded that would an abun- 
dance of planers in the kingdom that would 


there not be 
handle it. Traveling cranes on the plant are 
of a capacity sufficient to handle this piece. 
It may be noted that an engine is attached to 
these large dynamos, and so arranged as to 
help in separating the parts in case inspection 
or repairs are necessary. 

In traveling from London to Dover—on the 
way to Paris—I had further opportunity to 
note railroading in England, and saw no oc 
casion to reverse my previously expressed 
The running time—the 
is at the rate of 45 miles per hour, 


opinion, distance is 
784 miles 
and this time is made, It appears as though 
15 miles was a very common speed in Eng 
land, and on a run of only 78 miles, and 


vetting out of a large city like London and 
passing through large towns, it is good time. 
The car I rode in was called a smoking car— 
they have various patterns of smoking cars 


It had 
ends, and in the center two long tables that 


in England. seats on the sides and 
could be used for reading or writing. 

Officials of the road — The London, 
Chatham & Dover—accompanied the engi- 
neers to Dover, and I had an opportunity of 
talking with one of them during the trip. 
This road has been expending a good deal of 
money inthe way of getting the permanent way 
The 
passage from London to Paris, in connection 
Northern of France Railway, is 
made by some of the trains in 74 hours, 
The official to whom I refer pointed out to 
the line, 
and explained their purpose. Some of these 


and rolling stock in first-class condition. 


with the 


me various branches of the main 
have only prospective use in case England 
are the 
docks, 
which might be, in the event named, service- 

As the 
maintains 


engaged in These 


leading to the Government 


becomes war. 


branches 


able in transporting war material, 
gentleman explained, England 
peace by being prepared for war. 

Passing through Kent my informant. re- 
marked that the mean level of the ground 
fect, the 
terial having gone to London in the form of 
brick, 
of which received $2,000 per acre for the 


had been lowered about six ma- 


He pointed out one tract, the owner 


privilege of removing the clay for making 
brick; then after this was removed an excel- 
lent bed of gravel was. found, for which he 


As the 


top soil is removed and saved, he still had his 


received another $2,000 an acre. 


land intact, except that it was located a little 
nearer the center of the earth. 

Ile pointed out a location not far from 
London, where there was no apparent: lack 
of Jand, and through which the company 
was desirous of building a branch road four 
miles long. 


600,000, 


The necessary land would cost 
it, 
Lon- 


or, as estimated 


I mentally 
Its 
don gave it this prospective if not immediate 


about $8,000 an acre. nearness to 
value, 

I noticed the telegraph wires along the 
road were within reach of the ground, and in 
quiring the reason, found that storms of moist 
snow and rain often clogged and crossed the 
wires, and that placing them near the ground 


served in a great measure to protect: them. 
Presumably they were also more readily 
cleaned, <As there is rigid law against tres 


passing on railroad property, the small boy 
factors 
United 


and the evil disposed are not as great 
in the case as they would be in the 
States, 
The 
three 


& 
powerful, side-wheel 


London, Chatham Dover Co. has 


new, steamers, 
which are run from Dover to Calais, in) con 
nection with their trains, making the passage 

22 miles—in from sixty to seventy minutes, 
Side-wheelers of shallow draft 
of the 


high tide. 


are used, on 
at 
These steamers 


account lack of water 


Calais, ex 


| cept which 


MACHINIST 


employed. It isa remarkably compact en- 
gine, and seems exactly adapted to the pur- 
pose. 

From Calais the run to Paris was over the 
Northern of France Railway, giving an op- 
portunity note railroading in France. 
This ride, and some others since, leave the 


to 


impression that as muchimportance is not at- 
tached to fast running in France as in Eng- 
land. of courtesy 
connected with the operation of getting a 


There is a good deal 
train over the road, the usual requests of 
conductors or guards—I am not just sure 
what they call them—ending with if you 
please, the expression for which in French is 
common enough in America not to be mis- 
taken, though one’s knowledge of French 
When the train 
stops at a station the time of the stop is an- 


may be a thing of the past. 


nounced, and you catch on to enough to un- 
derstand that it is for, say five minutes. You 
get out of your compartment—the cars are 
very much like those on English roads— 
away for about a minute, and are 
recalled by the sharp ringing of a_ bell. 
When you get accustomed you look at your 
watch, and don’t mind the bell. If you do 
mind the bell you hurry back to the car and 
sit there for three or four minutes, which you 
always think you might have used to better 
purpose. Finally, when the guards are quite 
sure their passengers are all safely in their 


wander 


proper compartments, the word to that effect 
is passed along from the rear coaches, until 
finally a whistle conveys the information to 
the engineer, who proceeds to act upon the 
suggestion. 

One sees many things to like on the rail- 
roads in France. 
good-natured, und every one is polite. When 
the guard of communicating 
something he walks along outside the car, for 
all the world like an American engineman 
working his way along the running board, 
raises the window of the compartment and 
makes his request known. 

At the beginning and conclusion of yonr 


Every one is exceedingly 


is desirous 


journey porters are at hand to attend to your 
The 


cars are very much the same as in England, 


needs, the same as on English roads. 
there is not much 
effort to make quick time. The whistle is a 
good deal used on French roads, but it is a 


but, as said before, so 


small affair, and emits a sound only a little 
more intense than that of the whistle on the 
America. And 
even at that, when you hear it you are im- 
pressed with the idea that the engineer is sure 
of his water. 

The for the short of 
Paris, as to Versailles and other places of 
popular resort—what we should call excur 
are double-deckers, like the om- 
That is, 
and these 


low-water alarms used in 


coaches runs out 


sion trains 


nibuses and street cars in Paris. 
there are seats on top of the cars ; 
seats, in fair weather, are the ones sure to be 
first 
trains, on omnibuses or on 
weather all 


out-doors as much as possible. 


tilled, whether it be on these excursion 
street In 
Paris lives and moves 


cars. 
pleasant 
And on cars 
or omnibusses there is no crowding allowed 
When the vehicle is full, 
whatever it is, there is no more hope of get- 


as in America. 
ting on; you must wait for the next. 

Some distance from Calais, towards Paris, 
the train was stopped for nearly an hour to 
permit the visiting engineers to see the opera- 
tion of a hydraulic lift on a’canal. This 
that would be 
served by a number of locks. The 
enters a suitable. compartment, which is at- 


lift serves the same purpose 


boat 


tached to a ram about six feet—at a guess— 
in diameter, and is raised or lowered, as_ the 
The 
especially the masonry —is excel 


case may be, to the other level. work 
of this lift 
lent, and it isa fine example of engineering. 
The people of France are taking good care— 





are not large boais—have engines said to be 


capable or developing 5,000 horse-power. 


The one that took the engineers across has two 
cylinder compound engines, the upper cylinder 


the high-pressure one—lying horizontally, 


with the lower one—which is below and a 


hold of its crank-pin as near the high-press 





land were to become engaged in war, such 
large tools in all shops would be used for 
Government work, and it would) be impos 


sible to get any other work done that required 


As one 200,000 


pie e in the 


their service, 


ure pin as is consistent with making the 
crank throws of proper strength. The cranks 
are at right angles, and the link motion is 


little to one side—inclined upwards, getting | 


and wisely so—of their excellent canals, 


I want again to disclaim any intention of 


making unfair comparisons between railway 
management in the United States and railway 
management in England and France. I have 
simply tried to set down things as I see them, 
If I have prejudice—as | 
suppose all have—it is certainly a prejudice 
that leans towards the United States. While 
I like the democratic tendency of railroad 


without prejudice. 


| 
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—I do not see anything 
either England or France. 
such crowding of cars as is permitted in the 
United States would not be tolerated in 
either of the other countries named, and the 
incivility often seen in petty railway officials 
in the United States would insure their in- 
stantaneous dismissal here. I like the long, 
heavy trains run in America, but so far I 
better like the practice here of siopping 
when there are cars enough behind the en- 
gine. IL like the apparently moderate way 
of getting started to do a thing, especially 
noticeable in railroading in France. Bustle 
and confusion, and trains too heavy to make 
time with, have nothing to do with making 
haste. It has been the fashion with Amer- 
icans to find fault with European railroad 
traveling, and this has had the effect to 
prevent improvements in our own methods 
of traveling. If there are things in our sys- 
tem that are better than in Europe, it is 
equally certain that in both England and 
France there are things that might be copied 
in America to the safety and comfort of the 
traveling public. is & 
= a 
Smoke from Soft Coal. 


to complain of in 
It is certain that 


It is quite a matter of belief amongst many 
educated people that smoke from soft coal 
may have certain beneficial sanitary effects. 

For example, the sulphur in the coal, be it 
hard or soft coal, burns to sulphurous acid gas, 


a well known disinfectant. In addition to 
disinfecting by destroying germs, this gas 


has the power of disinfecting the color of 
curtains and other fabrics ; it disinfects the 
tints of fine paintings, and generally makes 
its properties apparent by changing the ap- 
pearance of everything with which it comes 
in contact. Combined with the moisture of 
rain it forms sulphuric acid and acts as a sol- 
vent of iron railroad bridges unless these are 
well painted. 

No amount of care in combustion will 
move the sulphurous fumes from smoke. 
They may be washed out by water sprays. 

A further product of bituminous coal is 
and its allied products. One of 
these, carbolic acid, has great powers of dis 
infection, and there appears good reason to 
believe that an atmosphere thickly charged 
with soft coal smoke may be freer from germs 


re- 


creosote 


of discase than an otherwise purer air. 

In England, where soft coal is all but uni 
versal, the fuel is very smoky —not perhaps 
so smoky as western coal, but still very sooty 
unless properly burned to water and carbon 
dioxide, and not distilled to hydrocarbons 
and phenol. 

Tothe American engineers lately visiting 
England it appeared a matter of regret that the 
solid carbon or soot of the soft coals should so 
seriously disfigure the many beautiful and old 
buildings of London and other cities, and _ it 
is a matter of regret that black smoke is pro- 
duced in such great volumes when it may be 
prevented by proper care and precautions. 

The chief annoyance from soft coal arises 
On 
such occasions the smoke which will not rise 
in a misty atmosphere simply collects at the 
ground level and produces a fog. If soft 
coal were universal in New York City, the 
black fogs which would be produced on 
misty days would rival those of London. 
A Lon- 
don black fog becomes a light white mist just 
outside the city. 


in damp climates where there is a mist. 


Black fog is not a natural product. 


To prevent these fogs in 
New York or any other city with a damp 
atmosphere, soft coal requires to be burned, 
not distilled. 





* ie 


We note that Thomas A. Edison has re- 
cently been granted a number of patents, 
ten of them being announced in the Patent 
Office Gazette of July 9. This is a good 
many, considering the fact that an interview 
with him was published not long ago, the 
burden of which was that the Patent Office 
was of little or no advantage to inventors 
nowadays, and, unless our memory deceives 
us, announcing that he should have little or 
nothing to do with itin the future. The fact 
is that, though much fault is found with our 
Patent Office by inventors—perhaps justly 
so—nevertheless, patents granted by it form 





!travel there—every one on a level, as it were 





the basis of many very large forvunes. 
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Modern Locomotive Construction. 


By J. G. A. MEYER. 
NINETY-SIXTH PAPER. 

We have already seen that the design of 
the throttle valve gear shown in Figs. 525, 
526 (94th paper) is used on engines whose 
boilers extend nearly to the rear end of the 
of the 
engines in which rod 


engines, or class of 
the throttle 


through the side of dome, generally present 


cab. This class 


passes 


first-class opportunities for making provisions 
for attaching the various kinds of velves and 
cocks without screwing each one directly into 
the boiler shell. 
the locomotives of these classes built in recent 


Consequently in many of 


years, we find a throttle valve gear like that 


shown in Figs. 586, 537, or others, very simi 
lar in design to the one here shown. In these 
illustrations we have only represented the 


prominent f 


most features of this design of 
throttle valve gear; for the sake of simplicity 
the throttle 
locking it, is not shown; in fact, any one of 
the throttle illustrated, 
with only a slight modification in a few of 
The 
principal feature in this design is the steam 


lever, with its attachments for 


levers previously 


them, can be used in this kind of gear. 


stand B, which is simply a rectangular box, 
generally made of brass. In Fig. 5386 we see 
a longitudinal section of this box, and Fig. 
These 
figures plainly indicate that this steam stand 
B is divided into 
chambers, 2 and (,; the chamber 
surrounds the chamber /). 


540 shows a cross-section of the same. 
two compartments 
(" 
Communication 
between these two chambers is either opened 


or 


nearly 


or closed by means of the valve e. 
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A portion of 
| this thimble is tapped and receives the 
| threaded end of the pipe Z. 
ite way, in locomotive practice, of connect- 
ing a pipe, of the kind here shown, to the | 
boiler. On the other end of the pipe Za} 
wrought-iron sleeve fis screwed. A separate 


| screwed into the dome sheet. 


This is a favor- 


view of this sleeve is shown 
in Fig. 543, and, as will be 
seen, it forms a ball joint 
with the steam stand ; this 
sleeve is held against the 
stand by the flange F’, of 


which a separate view is 
shown in Fig. 542. 
Fig. 537 represents a 


plan of the steam stand B; 
here it is plainly seen that 
the sides of this stand have 
a number of tapped holes ; 
into the 
valves and cocks are to be 
which otherwise 
would have to be screwed 
into the shell of the boiler. 
For 


these, various 


screwed, 


instance, the holes «a 
a receive the injector 
b, b the 
cylinder oil cups; ¢ receives 
the blower and 
the steam gauge cock ; the 
hole d on top of the stand 


valves ; receive 


valve ; 8 


takes the brake valve. 


MACHINIST 


in a machine, and all the valves, etce., fitted 
in it it taken into the erecting 
shop, and, therefore, less time and labor will 
be required for attaching the different valves, 
cocks, ete., to the engine, than 


before is 


must be ex 


pended when each one of the valves has to 
be titted directly 


into the boiler shell. But 











Steam is conveyed from 
the dome through the pipe 
E, 
Din the steam stand, and 


and enters the chamber 


when the valve e is open 
! the steam enters the cham 
| 


| ber C, and supplies all the 
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be in 


it 
position which will bring the throttle valve 


reverse lever ; must placed a 
lever, and also the reverse lever, within easy 
reach of the engineer ; consequently we often 
find that this design of throttle valve gear is 
placed quite a distance in front of the back 
head of the boiler, and differs from the posi 
tion generally assigned to the throttle valve 
gear in ordinary cight-wheeled passenger en- 
In fact, in the latter class of engines 
12 to 15 


steam 


gines, 
the boiler seldom extends more than 
inches into the cab; hence, the stand 
illustrated in Figs. 5386, 587 is not suitable for 
this class of engines, because there is no room 
for it. 
the veneral 
engines, necessitate the use of throttle valve 


The short extension of the boiler into 


cab, and design of passenger 


gears, such as have been illustrated in Figs. 
514, 517, 519. When one of these throttle 
valve gears has to be used, the steam 


gauge stand becomes an independent fixture, 
and, for the sake of 
gineer, the steam gauge stand is generally 


convenience to the ‘en 


fastened to the curved part of the back head 
of the boiler. 


Fig. 544 represents a steam gauge stand 
for passenger engines or that class of 
jengines whose boiler projects but little 
into the cab. This stand is arranged for a 


the 
In this figure 


steam gauge and clock, latter being 


placed above the former. we 
also sce an outside view of the spring balance 
The rod # 
tends upwards and is connected to the safety 
valve lever, 


Sconnected to the lever ex 
A portion of the lever Cis rep 
resented in section, so as to show the spiral 


Op 


spring keeps the pawl engaged with the cit 


spring underneath the pawl The spiral 


cular rack e, and prevents the lever (from 


being pulled upwards by the tension of the 


























The throttle rod // passes through the | valves attached to the steam spring balance. The lever Co swings on the 
chamber PY, and also through the heavy | stand. pivot f, which is cast to the steam gauge 
wrought-iron pipe #; the latter forms a Fig. 541 shows — the stand; hence in’ pulling the lever @ down 
connection between the steam stand Band | spindle of the valve eon a - wards the tension of the spring will be 

| ‘5 mow H i ETT Tay « weft mye > 4 are mn 
the dome G. The rear end of steam stand! larger scale; Fig. 588 Ps increased, and therefore the foree which 
| . . . iil aa ° ‘ 7 r , , P ; +406 + 
is bored out so as to form a stufling Bos; | ows the front end of the | presses the safety valve against the seat’ will 
| . . ss E 
and / is the stufting-box gland. The end ¢|steam stand #8, and al ' F also be increased. Pressing the pawl D 
Fig. 544 | 
/ 
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of the throttle rod // is fastened to the throt 
tle jaw (not shown here), and this throttle 
jaw connects to the throttle lever. 

The steam pipe / is connected to the dome 
thimble A, 
place of the brass flange described in the 
A of the 


portion of this thimble is hexagonal in form, 


by means of a which takes the 


ninety-fourth paper. part outer 


its remaining outer portion being threaded and 








% thread 


tig. 5438 
portion of the steam gauge stand A; Fig. 
539 shows the rear end of the stand 2B, with 


stufling-box gland / ; the tapped hole g re 


ceives the fulcrum for the throttle lever. In 
Fig. 586, S is the steam gauge; and / the 


steam gauge lamp. 
We 


the best and neatest 


believe this arrangement to be one of 
All the holes in 
the steam stand # can, of course, be drilled 


in use, 


besides this advantage, the steam stand pos 
sesses another one, namely, with the valve ¢, 
the off all the 
valves attached to the stand, consequently, if 


steam is at once shut from 
one of these valves gets out of order, it can 
be repaired with full steam pressure in the 
boiler. 

The relative position of the steam stand 23 
will greatly depend upon the position of the 


towards lever C'disengages the pawl and rack, 
allowing the lever to move upwards, thus 
enabling the engineer to blow off steam when 
necessary. 

D., 


The nuts g ¢ fasten the steam gauge lamp to 


Another view of the pawl] is shown at 


the stand. Fig. 545 represents a plan of the 


lever (, and a section of the steam vauge 


stand 






























































































Foundry Ladles. 


3y Ropert E, MASTERS. 

Fig. 1 is a five-ton crane ladle, the sides of 
which are of 4} boiler iron, and 8” iron in 
the bottom. The bail A 
above B to brace and kcepit in position when 
lifting this mass of iron. The bearing C for 
the worm /) is riveted fast to the bail. The 
ladle is turned by the hand wheel /, which 
has a wrought stem and socket /’ to fit over 
the square end of the wormshaft. The hand 
wheel and shank are kept off so they will not 
be in the way until ready to lift the ladle 
to pour. 

In some foundries they use only a part of 
a gear wheel G,in others they have the 
whole gear. I have known a gear for this 
style of ladle to be stopped off in the mould 
to just the size required to turn the ladle, 
when there could have been no objection of 
the extra weight throwing the ladle out of 
balance or of the crane handling it. The 
square end of the trunnion // is for the sock- 
ets of the shanks and handles. It is a good 
plan to have a small chain and pin fast to 
the shanks near the sockets, the pin to go 
through a hole in the socket and // to pre- 
vent the handles coming off and losing con- 
trol of the ladle when pouring a large piece. 
The bands / are riveted or bolted on. The 
wrought-iron straps J for supporting the bot 
tom are pul on in a variety of ways, forming 
a circle or oval underneath the ladle they are 
bolted (A A’) to the straps that are suspended 
from the instances a 
wrought-iron cross, Fig. 2, is put on the bot- 


has a bar across il 


trunnions. In some 
tom, and flat bars bent to hook over the top 
of the band and bolted to it at 1, with the 
other end of the bar forged round, a thread 
cut on it, and bolted fast through the holes in 
the end of the cross W,; these bars are put on 
quartering with the trunnions. 

Angle irons 3x 3" and 3” thick, bolted to 
the ladle in four places under the band at J, 
are a good thing. 
irons bolted to the ladle above and 
the band. 

Figs. 3 and 4 show a side and plan view of 
a safety lock O used on the bail of ladles to 
keep them from turning when lifting to a 
high mould; they are especially good on top 
heavy ladles. When the bail P is put on to 
lift the ladle, the catch or lock Q, which is on 
ahinge and rests on the edge of the ladle 
when not in use, is turned back on the bail, 
as seen, until the ladle is in position to pour, 
when it is relieved from the bail. It is riv- 
eted to the ladle at FR. 

I have seen large ladles with such poor 
arrangements to handle them, or so much out 


I have seen these angle 
beneath 


of balance, that long levers like Fig. 5 were 
slipped over both the handles. S S are bolts 
to keep the wood from splitting, the center 
bolt is to keep the lever from slipping en 
tirely off the handles onto the shank. When 
ready to pour, if the ladle does not turn easy 
for the men handles, the man 
has hold of the end of the lever helps start 
it or holds back if it starts too fast. 

Ladles are often battered and bent out of 
shape by driving wedges and pieces of iron 
in between the band and the ladle to keep it 
from falling out when pouring. This is be- 
cause no provision has been made to keep the 
ladle in its place and make it safe to pour 
with. I refer now to ladles that are 
by the men, commonly called ‘* Bull ladles,” 
and holding from 100 to 300 pounds of iron. 
Itisno uncommon occurrence for one of these 
loose ladles to fall the bail into the 
receiving ladles in front of the cupola when 
pouring back what iron is left to keep it from 
‘* setting,” 
then there is a pretty mess and a time in try 
ing to get it out again; perhaps it makesa 


on the who 


carried 


out of 


while waiting for the next turn; 


ladle short on the heat and everything works 
so charmingly that the men go home in a 
delightful (?) humor with the way the heat 
went off, and do some scheming the next day 


to avoid getting ‘‘ that blank ladle.” Figs. 
6 and 7 are side elevation and section views 


of a plan practiced to secure the ladles in the 
band when they are not bolted, riveted or 


of the ladle at U. It takes but very little 
time or expense to secure a ladle in this 
way. 

On account of the shape of the hand ladle 
shanks in many foundries the men have to 
walk humped up like acamel to keep the 
iron from spilling on the floor, and they have 
to carry the ladle in front of them, to see that 
it is kept level, instead of being able to watch 
where they are stepping, and if a misstep is 
made the man is right into the iron, and even 
if he gets safely to his floor it is an awkward 
job to pour the moulds. 

Fig. 8 is a hand ladle shank that enables 
the moulder to walk in a more natural posi- 
tion, with the ladle carried level at the side 
and to the rear, and it isan easy matter to 


guide the stream when pouring. It will be 
noticed the ladle has a flat bottom. If from 


any cause it is necessary to set it down fora 
few moments on the floor or corner of a flask, 
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rested at a height to suit in the hooks Z, these 
hooks are in one piece of cast-iron, and are 
similar to the brackets used to support steam 
pipes; in fact, the one shown was made from 
a steam pipe bracket pattern. There are seve- 
ral kinds of rests used, among which, Fig. 
13, of wood, is the most common. 
emo 
English Boiler Inspection. 


By W. H. Boorn. 


Apart from the faults in construction and 
of corrosion arising from constructive causes, 
to which we have already referred under the 
head of grooving, there are numerous faults 
of surrounding and of fittings to which atten- 
tion may well be here drawn. Of all mount- 
ings attached to a steam boiler, the safety 
valve, nominally so called, has been produc- 
tive of the most frequent disaster. Such dis- 
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Fig. 10 


and the shank drops down off the ladle, there 
is not the danger of it tipping over and laying 
aman up with burnt feet, asis often the case 
when using round bottom ladles. Like the 


old adage about the tub, I believe every 
ladle should stand on its own bottom. Fig. 


is to shield the hand when carrying this 
ladle ; it is made of sheet 
the circle of the ladle; the stem V 
tween the ladle and hand. 

Figs. 10 and 11 are two views of a carry 
ing bar for two men on the straight end of a 
‘* Bull ladle” shank; W shows a hook turned 
on the end of the shank to keep the bar XY 
from slipping off. They are of 1° round 
iron, and are more convenient and safe than 


iron, bent to suit 
is put. be- 


wood. 
Fig. 


when pouring. 


for the shank of a ladle 
They can be used on both 


2 is a rest 


sides of the ladle, and they relieve the men 





fastened with angle irons. Part of the shank 
T is shown with a piece of round wrought 
iron bent around it and hooked over the edge 


ja great deal if they have to hold up about 
The standard Y is a 


bee pounds of iron. 
The 


14'°x 24" strip of wood. 








FounDRY LADLEs. 


ladle can be 





Fig. 11 


asters have been due not altogether to the 
faults in the construction of the safety valves 
themselves, but partly to the faultiness of their 
connections. The plain, open topped valves 
from which the escaping steam passes directly 
to the atmosphere, is usually fairly safe, but 
when boilers came to be more usually under 
in workrooms, the 


cover or placed 


topped valve became an intolerable annoyauce 


open 
and could not be well employed. As a rem- 
edy, the valve was placed in a close box, 
through the cover of which the spindle bear- 
ing on the valve passed to the weight lever 
above. Quite commonly the hole in the 
cover would be titted with a stuffing box and 
gland, and when not so fitted the spindle 
From the closed 
box an escape pipe for the steam is carried 


would be a good sliding fit. 


Now ex- 
that 
frequently this escape pipe is carried toa 
point where it can be seen by no one inter- 


to the open air, or even toa drain. 


perience and inspection have shown 


point of discharge may be a drain or sewer, 

as above named. It may be the interior of 

an archway over a neighboring stream, or it 

may be simply some point at the side or rear 

of the boiler house. Wherever it might be, 

its invisibility would be a constant source of 

danger, and especially in the event of an 

inoperative pressure guage the liability of the 

closed safety valve to cause accident, or to 

contribute to it, more properly speaking, is 

very great. In some cases during frosty 

weather the freezing up of the escape pipe 

has sealed the valve entirely. This is espe- 

cially liable to occur when the escape pipe 

has an upturned end in which ice can more 

readily be formed than in the directly open 

pipe. In other cases of accident, corrosion 

of the valve spindle in the cover, or undue 

tightness of the gland when one has been 

present, have been traced as causes of disaster. 

Various circumstances, climatic or other- 
wise, will determine whether an escape pipe 
should slope to or from the safety valve, and 

in any case drain pipes should always be 
inserted at the lowest points, to draw off any 
water condensed in the pipe. In cold weather 
special attention should always be given to a 
closed safety valve and the daily test of its 
actual working should be oftener than the 
once or twice thought sufficient in ordinary 
weather. As the result of experience it is 
laid down as arule that, while the working 
safety valve of a boiler may be of the closed 
type, it should invariably be supplemented 
by another valve of the open topped type. 
This supplementary valve may, for avoidance 
of the inconvenience of its blowing in a closed 
room, be fairly loaded to five pounds in excess 
of the working valve. In event of the work- 
ing valve ceasing to act, the open valve be- 
comes operative and draws prompt attention 
to the inaction of the former. To insure 
safety, the same daily testing of the open 
valve should be carefully made. 

Another cause of sticking in safety valves 
is found in the guard which is employed to 
prevent the lever from rising too high and 
allowing the valve itself to be blown clear 
from its place. Such guards are quite need 

ful, not merely for the above purpose, but 
to prevent displacement of the lever ina 
lateral direction from a blow or from acci- 
dental contact of a passer-by. Such a con- 
tact might result in serious personal injury. 
The guard, however, is frequently found tight 
on the lever, and this should never be the 
case; at least a quarter-inch play should be 
permitted, and this should be about evenly 
divided on both sides of the lever. It is 
urged that, unless the lever guard is open 
topped there is danger of a wedge being in- 
serted above the lever to hold down the valve. 
To this it may be replied that skilled malice 
cannot be provided for, and the man who 
would wedge down the lever ina close topped 
guard, would find means to do the same 
in the fork guard. All that can be done is 
to provide for safety against carelessness or 
ignorance, not against skilled malice, which 
probably has caused, with its fellow crime, 
willful foolhardiness, the majority of explo- 
The ease with which safety valves of 
the lever type can be overloaded by a compar- 
atively small additional load is so apparent 
that the open top valve has now in the best 
practice been supplanted by valves of the 
dead-weight type, wherein the weight on the 
valve is simply the product of the area of the 
valve by the desired blowing-off pressure. 
With a 4-inch valve at 100 pounds pressure 
the necessary weight is thus considerably 
over half a ton. 
and to increase the load on such a valve re- 
quires the addition of quite a mass of further 
material. 

Such a mass cannot be placed upon the 
proper weight without detection, and herein 
lies a great safeguard against tampering 
with the valve, which should be and gene- 
rally is placed on the boiler crown just back 
of the front head, and therefore fully in sight. 
The best practice now is to have on each 


sions. 


It is a large mass of metal, 


boiler one such dead-weight valve and one 
combination low water which will 
blow for either too high a pressure or for 


valve 


shortness of water. 


Where two or more boilers are setin a 





ested in the working of the boiler. Sucha 


battery it is common to see all the closed 
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valves blowing into one common escape pipe. 
This is a serious fault on many accounts. In 
the first place its closure might jeopardize 
more than one boiler, but a worse defect is 
that, when a boiler is being cleaned, hot water 
frequently collects in the escape pipe and 
falls through the valve upon the boiler 
cleaner. He very naturally inserts a wooden 
plug, which he intends to remove, into the 
safety valve opening, but he may forget, and 
has, in fact, forgotten to remove such plug. 
The valve has then been made useless, and 
unless there is a second valve which is also 
in working order, an explosion results. 
Similarly, accidents have been caused or ren- 
dered probable by the plugging up of 
the main steam pipe for the same tem- 
porary purpose. An accident has been 
known to arise from the breakage of a 
cast-iron safety valve lever. It is almost 
needless to point out the unsuitable 
nature of cast-iron for such a purpose. 
Of late, low-water safety valves have 
become daily more recommended by 
reason of the mistrust attaching to 
fusible plugs, which so often fail to act 
or only act to a limited extent. Then 
failure may be due to the formation of a 
crust of scale on the water side, of a 
strength and thickness sufficient to with- 
stand the pressure even when the fusible 
metal has all melted away. We have 
met with plugs which have leaked 
slightly and formed a hard scale on the 
fire side, completely destroying all 
chance of the plug’s action. <A year at 
the outside is usually taken as the term 
of endurance of a plug. Whena year 
old it is wise to renew the fusible cap, 
plug or cone, whilst at the same time at 
every cleaning time of the boiler the 
fusible plug should thoroughly 
cleaned off on the water side, and re- 
The 
tire side of the plug must have frequent 
attention also, to insure prompt action. 
When too long in use the fusible alloy 
appears to lose its nature and become 
vitiated by contact with the water. 
Against this deterioration it is now cus- 
tomary to employ a thin covering of 
copper, and it is also best so to arrauge 
the fusible plug that it cannot be blown 
out in detail. If simply perforated, the 
outrush of promptly 
further liquefaction of the alloy. 
this, 
now 


be 


newed if it appears to require it. 


steam prevents 
To 
prevent 
means are 
employed to re- 
tain the 
plug in place 
until entirely 
freed by melting, 
when it is blown 
bodily out, leav- 


whole 


ing a full-sized 
hole for escape 
of steam into the 
furnace. Gen- 
erally the low 
water valve of 
good — construc- 


tion is preferable 
to the 
though they both = 
may well be used 
together. When 


plugs, 






| angle sawing, and for gaining. It is designed | 


particularly for special kinds of work re- 
quired in car building. Itis built on a heavy 
column having a broad sole plate, securing 
The face of the column 
is planed to receive the saw carriage and 
arbor, which is gibbed to it, and actuated 
vertically by a screw of coarse pitch, driven 


large floor support. 


by gearing at the bottom. By pressing the 
foot upon the treadle it can be moved up 
and down to any point that may be desired. 
The saw arbor is driven from the counter- 
shaft at the base, and so bolted that the ten- 
sion of the belt is the same at whatever point 
on the column the carriage may be placed. 


MACHINIST 


It 
very strong and substantial machine, with 
heavy table 
frames, one being fixed on the end, and the 
other the shears to and 
from it by means of an adjusting screw, 
The opera 


isa 


ture, agricultural and other shops. 


iron shears supporting two 


made to traverse 
operated by a removable crank. 
tor can very quickly make this adjustment 
of the table to suit any length of material he 
may desire to cross-cut, both ends being cut 
off square at one operation. The movable 
table frame is supplied with a lock attach- 
ment for securing it firmly when set to any 
desired position. 

The arbor in each table frame is large in 
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e) 
planed in them for receiving the gauges. 
Wood packing plates are inserted around the 
saws, Which can be taken out for grooving 
The _ tables 
gether so that material 


can be brought to 
8 


purposes, 
in length can be 
cut on both ends perfectly square, or they 
can be separated so as to cut off material up 
to 6 6 

The machine with a sliding 
cross-cut gauge, quickly adjustable for differ- 
ent widths, which is provided with stops to 


long. 


furnished 


is 


regulate the distance desired to cut, and can 
be instantly removed or replaced. The sta- 
tionary table frame is provided with a rip 
ping gauge, which can be beveled to vary 
ing angles, or reversed for sawing upon 
the opposite side of the table. An im- 
portant feature of this machine is that 
no sliding carriages are necessary, as the 
arrangement of the gauges that accom- 
pany the machine is such that one opera- 
tor can work with the grooving saw, 
and another man cut both ends of the 
99 


The countershaft has tight and 
loose pulleys 10°x5", and should make 


material at once, any length from 
to 5’. 


700 revolutions. 


=> - 


The Modern Steam Plant and its 
Management. 


By PereR IH. BULLOCK. 





HORSE-POWER RATING OF ENGINES, 

Perhaps there is nothing that so much 
confuses the young engineer as the usual 
commercial horse-power rating of en- 
It is not unusual to find the en- 
gines of one maker rated far in excess 


gines. 


of those of another, although the sizes 
may be the same, or even the highest 
rated the smallest. To explain the rea- 
sons why this is so will be the object of 
this paper, and I hope to make it clear 
to the youngest engineer reader of the 
AMERICAN MACHINIST. 

All are, or should be, familiar with 
the general rules for finding the horse- 
power of an engine, but figures will de- 
ceive if *‘ facts” Perhaps I 
cannot better illustrate this than by tell 
ing how I first got some facts (?) myself. 


are wrong. 


Some twenty-five years ago, another 
locomotive fireman and myself essayed 
to figure up the horse-power of the glit- 

tering brass- 
bound — beauty, 
into the hungry 
fire-box of which 
it was a part of 
my duty to throw 
daily about four 
or five cords of 








PAT? AUG. 








low-water 
valves it is 
portant to note 
that the — float 
weight will fall 
when not supported by water. 
so may render the valve inoperative. 


using 
im- 


Failure to do 
The 
danger most to be guarded against in these 


valves is a wasting of the float, which is usu 
ally of some kind of brick, and crumbles un- 
der the action of certain waters at times very 
rapidly. 

— + 
Wood-Working Machinery at Paris. 
Continuing our series of illustrations of 

wood-working machinery exhibited by J. A. 
Fay & Co., at the Paris Exposition, we pre 
sent two engravings of sawing machinery of 


new design. The first of these is a vertical 


cutting-off saw, with table for straight and 
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we od. 


As a_prelimi- 





nary, we ascer- 


tained from one 









IS84. 
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The position of the countershaft permits of 


belting in any direction. The table for the 


material to rest upon is made independent of 


the main structure. It is gibbed to the sole 
plate, and has an adjustment to and from the 
column by means of a hand-wheel and screw, 
The top has a radial adjustment for angle 
sawing and gaining purposes, 

The tight and loose pulleys are 12x44 
and should make 550 revolutions. 

The second illustration is of a double cut 
off saw, having a heavy iron frame and ele 
vating arbors, a machine that has proven of 
vreat utility for cutting to accurate lengths 
all kinds of material used in furniture, cabi 
net, piano, box, sash and door, school furni 
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Ar PARIS. 


diameter, runs in long bearings, and is made 
ut 
feature in these arbors is that they can be 


to carry a saw each end. A prominent 
elevated, being placed in a substantial swing 
that 
hand-wheel 


frame is raised and lowered by 
of the belt 
being retained at its proper tension by means 


ing 
means a in front, 


of an idler that adjusts itself to any position 


in which the arbor may be placed. Motion 
is communicated to the arbors by means of a 
countershaft secured to the back of the 


frame. The driving pulley to the traversing 
arbor is enclosed by two arms of the table 
frame, and, as it is moved, slides upon a 


splined shaft. 
The platens are made of iron, with grooves 


of the shop men 
that 
figure 


could 

the 
horse-power of a 
the 
same as any en 
to 
double the result 


we 
up 


locomotive 


gine, only 
for the two cylin- 


ders, and from 
my engineer, 
that the ‘‘ mean 
effective pressure 
the ‘General 


Washington’ was 130 pounds to the inch, 


on 


and don’t you let it get much lower, either, 
Pete.” With this 
we began, according to the formula, by mul 


information as a starter, 


tiplying the area of the 16° cylinders by the 
mean effective pressure as given me by the 
runner whose skill and whiskers I 
Reasoning that the 
power of an engine must be all that it ever 


excellent 
was trying to emulate. 


could or did do, the best speed ever made 
was taken as a basis for our calculations, and 
a mile in about one minute was our unit for 
computing the piston speed, working back 
from the circumference of the drivers to the 
number of times they must have turned to go 
a mile, and from this the number of feet per 
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minute the piston would have to travel in 
order to keep up with the procession. 
ponderous row of figures was divided by the 
regulation 33,000 pounds, and the resylt mul- 
tiplied by two for the other cylinder, as di- 
The 


16x22 engine, 


rected by the shop man. tremendous 


power of this according to 
our demonstrations, was a surprise to us, and 
the figures 
defect 
hibit our proficiency to the worthy M. M. 
That ofticid® was at He 
called our attention to the fact that, by the 
rules of the road, the speed was limited to 30 
our time-card did 
Now, we 


were again gone over; but as no 


could be found, we determined to ex 


once interested. 


miles per hour, and that 
not provide for anything faster. 
were aware of the time-card limit, but were 
also fully persuaded that we bad at divers 
times been over marked miles in one minute. 
3ut we also saw that, to insist, might lead to 
unpleasant inquiries, so we accepted, with 
meptal reservations, the fifty per cent. re- 
duction in the power of the ‘*G. W.” An 
other set of figures was got up on the 80-mile 
This 
should subtract the area 


basis and again submitted. time he 


showed us that we 
of the piston rod from one end of the cylin- 
der. Next time he 
admitted that the figures were right, but 
asked me if my engineer always worked the 
I replied that he 


Some more power gone, 


General ‘‘in the corner.” 
never did that; but, on the contrary, he kept 
well hooked up at all times when possible. 
When we came out from his office, a half 
hour later, | was dizzy from the information 
I had in that time. Ona piece of 
brown paper he had drawn a cylinder and 
valve He 
of wire drawing the steam at 


absorbed 


had shown us the effect 
the throttle, 
and the expansion when cutting off by hook 
ing up the links, and how the mean effective 
pressure was the average pressure on the pis- 


motion, 


ton during the whole of the stroke, and how 
it was controlled by the levers. In fact, he 
seemed to lead us to an open door, within 
which we could see things, the existence of 
By 
the new light we there received, the ‘* General 
Washington ” 
quite moderate power. 

A friend was looking for a 25 horse-power 


which we had never dreamed of before. 


dwindled into an engine of 


portable boiler and engine, and found one so 
rated by the builders, who were willing to 
warrant it to develop that power under test. 
He noted the size of the cylinder, and the 
pressure the boiler was to carry, and pur- 
chased of another party one of the same size, 
being that the 
enough for the engine, and that they would 
it to stand the same pressure as the 


assured boiler was large 
warrant 
one he had been looking at, which was all 
true 


position and his work on, he found it was not 


enough, When he got the engine into 
capable of doing it properly, and that it de 
The 


writer was appealed to for an explanation, 


veloped but about 16 horse-power. 


which was made in about the following 
words: 
“The engine you did not buy has a 


piston valve and a variable cut-off, controlled 
by a fly-wheel governor, and has a range of 
from 0 to { stroke at nearly full boiler press 
ure. It runs at 250 revolutions per minute, 
and it is quite possible for it to exert a force 
equal to raising one ton one foot high 500 
times in one minute, as the cylinder is tilled 
twice in cach revolution. The engine you 
did buy has a plain slide valve and a throt 
tling governor, which probably reduces the 
the and 
steam chest. With your engine anywhere pear 


pressure one-half between boiler 
speed it probably cannot exert a force equal 
to lifling over 1,400 pounds one foot high 
100 You see that the 


engine you got is not of the same power, al 


times in one minute. 
though it has as large a cylinder as the one 
you did not buy. 
that the boiler was ample for the engine; so 
it is, but it would not be large enough for the 


You say the tirm told you 


other engine, You have simply been deceived 
by assuming that the two engines were of 
the same power because they were alike in size 
and the pressure du the boilers equal. Press 
ure in a boiler is not a measure of 


You did 


the mean effective or average pressure in the 


power at 


work. not take into consideracion 


This | 
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exerted in a given time—two very vital 
things to know.” 

The above illustrates how important it is 
that all the facts and all their bearings one to 
another should be known. It is not to be ex- 
pected that every yurchaser of a steam en- 
gine can know all these things, end the ab- 
sence of such knowledge is the very good 
reason why they should consult those who 
do know, and pay for such service the same 
as they do for legal or medical advice. 

Of course, the indicator is now almost uni- 
versally uscd to make visible the facts re- 
garding the distribution of steam in engines; 
but if the actual facts are known, very correct 
results can be obtained by using the well 
known laws regarding the expansion of gases, 
and computing the pressure at differcnt 
points of the stroke from them. Indeed, the 
things we learn from the use of the indicator, 
regarding the admission and release of the 
steam, and the amount and charactcr of the 
counter the 


evaporation, are of more actual value than 


pressure, and phenomena of 
what it shows regarding the expansion of the 
steam after it is admitted; for, as said before, 
the latter can be computed, while the facts 
the can only be 
jectured, unless determined by an accurate 
diagram, 

In one of the earlier papers of this series, 
the writer 


regarding former con 


referred to a steam plant about 



































increase in fuel per horse-power, and as big a 
reduction in actual power from what they 
had supposed they were producing. 

The foregoing simply shows the necessity 
of knowing all the facts relating to the sub- 
ject in order to form a correct estimate of 
what an engine is or may be capable of do- 
ing; for the 
double the power for which it was designed, 


same engine might develop 
if the conditions of pressure and speed were 
practical; or, in other words, it would only 
be necessary for the engine to lift either 
double the number of pounds each stroke 
by increasing the pressure, or else the same 
number of pounds twice as many times in a 
minute by doubling the speed. — It is simply 
amatter of weight, height and time, and in 
an engine it is represented by the average 
pressure on a given area of piston through a 
certain number of fcet in a given time. This 
gives the number of foot-pounds—the ac- 
cepted unit of power. 

= cae = 


The Milling Machine and its Operations. 


By A. B. LANDIS. 


The drawing herewith illustrates a cutter 
head for face milling, with either horizontal 
or vertical arbor. This head, although an 
old device, may be new to many. 


The principle features I wish to show here 











Fig. 4 


per foot of grate surface per hour, and the 
horse-power he claimed to develop. Had _ all 
indeed, have been a wonderful plant; for the 


consumption of coal would have been less 
than one pound per horse-power per hour—a 
result not yet obtained by engines and boilers 
built with especial reference to economy, 
much less by any engine having slide valve 
and throttling governor, as this one had. 


Spending a few days in the vicinity of this 


curiosity, to ascertain a few facts regarding 
this engine, for which the owner claimed so 
much, 

had 
there 


nor 


were two tanks of water at different 
levels in the establishment, and, as the press 
ure of a column of water at any given height 
is known, it was easy to compare a gauge 


reading of ittothem. With this gauge at- 


possible to know what the initial pressure of 
steam on the piston was. The point of cut 
off and release was found by removing the 
chest cover, and noting the points as the en 
gine was turned by hand. <A diagram was 


then constructed from these facts, and, while 





cylinder, and the means of getting it there, 
nor the 7 


iber of times this force was to be | 


the results were very good for that kind of 


an engine, the figures showed an enormous 


tached to the steam chest, and noting the | 





| 
| 
| 
| 
| 
} 


mill, the writer was induced, principally by | 


there ever been one attached; but} 


with these known pressures, and adjust the | 


average pressure there when running, it was | 





MILLING MACHINE AND ITS OPERATIONS, 


which the owner gave some very remarkable | are that of the plan of bringing the cutters 
figures concerning the amount of coal burned | perfectly true on their edge, with a rapidity 


not attainable by the old method of gauging 
The 


each one separately. head A can be 


his figures been founded on facts, it would, | serewed or otherwise fastened onto the mill- 


ing machine arbor, <A_ perfectly true and 
reamed hole 4 is bored in this head to receive 
the stem of plate 2B, made a neat fit in the 
hole 2, said stem being turned and ground 
perfectly true with the face a*® of plate 2. 
This plate can be turned plain on the face in 
case of head A', Fig. 8, where all the cutters 
the the 
purpose of the plate is to allow all the cutters 


are the same distance from center, 


to rest against it when loose, and in that po- 


| sition to draw up the screws, thus leaving a 
There was no indicator to be had, | 


In the 
where every 


the cutters. 


case of the head, as in Fig. 2, 


true face on the ends of 


alternate cutter @ is set closer to the center to 
form a finishing cutter, while the cutter a}, 
being out farther, is the roughing cutter, 
the plate B has its face turned as shown in 
section in Fig. 1, with the inner surface, by 
which the finishing cutter is set, turned as 





much lower as is required for the finishing | 


cut, then the cutters can be rapidly and ac 


| curately set, and, when secured by the screws, 
| the plate B can be withdrawn from the head, 


and it is ready for operation, This will 


duce excellent work, provided, however, the 


pro 


cutters have been properly ground, which 
rarely ever is the case when ground by hand 
Fig. 4 illustrates my 
method of doing this work, J use an emery 


on a grindstone. 


jately 





ring d, inserted into a grooved plate dD, 
which I secure by heating the plate so that 
it will melt shellac, and with a quantity in 
the groove pressing the ring into it. This 
plate D is mounted on a tool grinding arbor. 
A plate (, is held on the ordinary tool rest 
whose surface isa right angle to the plane of 
the plate. This plate (has a shoulder /’ on 
the one edge, against which a block £ rests, 
and is held down by any suitable means, so 
motion, and 

is screwed 


as to allow of a longitudinal 

operated by the screw e, which 
into the plate C. This plate e has a shoulder 
e}atan angle of about 10 or 15 degrees to 
the edge sliding the shoulder F’ 
ot the plate (. A block G, having a right- 
angled groove d', the bottom of which is in- 


against 


clined sufficient to grind. the proper clear- 
The cutter 
fits this groove sidewise, and by placing the 
cutter therein and holding it with the thumb 
orasmall clamp, and slidivg the block @ 
back and forth, the end of 
ground by the ring d. As more is required 
to be ground, it is slowly adjusted to the 
wheel by the screw e. This grinds the ends 
of all the cutters at right angles to the side, 


ance on the end of the cutters a. 


the cutter is 


and, when secured in the slots, they make 
smooth milling work. In order to make all 
the cutters cut equally, it is important to 
have the angles of the cutters ground equally, 
which, if done by hand, is rarely ever the 
To get correct results in this particu- 
lar, I cut a slot Cin the block G at whatever 
angle it is desired to have it (I use 45°). The 
bottom of this slot also slopes to give correct 


case. 


A shoulder g is formed in the 
slot ¢, against which the already ground end 
of the cutter is held, and then, by sliding the 
block G back and forth, all of the cutter 
being finally finished at one setting of the 
block #, they are all ground 
hence, in cutter 
amount of cutting as another, 


clearance. 


uniformly; 
the 
This method 
gives excellent results, and is worth many 


use, one does same 


times more than it costs to rig up for. 

My method (which no doubt is the same as 
others) of making this head, is to turn up the 
body and mill the slots, and then shrink a 
ring @® over it, and drill and tap for the 
screws. This ring, to give good service, 
should be made of steel, and this makes a 
very serviceable and durable head. 


— ape —— 
LETTERS FROM PRACTICAL MEN. 
Wear of Cylinders, 
Editor American Machinist ° 
I notice in No. 28, Question 277, that the 


question is asked why locomotive cylinders 
wear the largest at the ends, 

All cylinders using steam expansively with 
steam packing on the piston wear the cyl- 
inders largest at the*’ends, for the reason that 
the pressure on the packing was greatest at 
the ends, causing greater friction at those 
points. 

I had a 28” cylinder that had steam pack 
ing that in four years had worn the ends 4" 
larger than the center of the cylinder. 

W. E. CRANE. 
Unspiked Rails and Wrecks, 
Editor American Machinist : 

Anent your article, ‘*A Needless Wreck,” 
I would like to say that track repairing has 
New Haven to Meriden 
for several weeks, and one day, while solicit- 


been going on from 


ing trade in the last named city, I had occa- 
to walk the track. Just at that 
moment an cxpress came flying along, and 


sion down 


after it passed I was startled to see that the new 
track was held down with an occasional spike 


only. I called the boss workman’s atten 
tion to the carelessness, and he answered off 
hand that ‘‘there was no danger,” that ‘‘the 


train always followed the track with less 
The fact is 
that they would draw the spikes from ten or 
fifteen rails, and with a crowbar force them 
aside into the space between the north and 


spikes to hold) the rail) down.” 


south tracks, thus leaving the fish plate un- 
bolted. would be immedi 
the 
replace that placed aside, But if it happened 
the next 
train, the full complement of spikes would 


Of course work 


commenced on hew section to 


there was plenty of time before 
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be driven, if not, ‘‘a few would hold until the 

train passed!” I knew that an accident 

must happen with such gross carelessness, and 

so it has proved. H. F. FRASSE. 
Indicator Rig. 

Editor American Machinist: 

I enclose you sketch of a universal indica- 
tor rig devised to take the place of the cum- 
brous and generally inaccurate vibrating 
lever and arc in common use. 

The device consists of a spirally grooved 
rod A, nicely fitted and free to revolve in the 
bearing C which is fastened to the cylinder 
head or engine frame at F. 

The babbited nut B is fastened to the 
crosshead at G, and moves freely, but with- 
out ‘‘ lost motion,” in the accurately milled 
grooves of the rod A. 

Should the stroke of the engine be equal 
to the full length of the spiral 
rod, the latter will make one 
revolution on its axis, and the 
smallest drum of the cone will 
give sufficient motion to the 
indicator; but if the stroke is 
less, a correspondingly larger 
drum will be required, in 
which case the cone will need 


have worked their way into machine shops, 


and have come to serve in the capacity of 
tool makers and _ tool The mani- 
fested disposition to economize wins the ap- 
probation of their employers, and they go 


dressers. 


on year after year, submitting the good steel 
which is brought to them to work, to all the 
deleterious gases that arise from the combus- 
tion of bituminous coal, 
self-gratulation and the approval of their 
employers. The imagination of the 
sublime poet, when put upon the rack to 
form an idea of the worst place imaginable, 
conceived of a region filled with the fumes 
of sublimating brimstone produced by 
sulphurous combustion. 
bad for iron and steel as for anything else. 
It may be beneficial to soak straw bonnets 
in the acid vapors of burning sulphur, but 


with complacent 


most 


Such a place is as 


when iron or steel are to be heated—unless 
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The of the 
chines was a great step of applied science to 
the art of blacksmithing. it 
made, the forging of bolts, in some of the 


invention bolt-heading ma 


Before was 
shops which had as many as fifty men in the 
blacksmithing department, was a large part 
of the work, and kept half of the foree em 
ployed; but when these machines had been 
introduced, two of them could do the same 
amount of work with only four men to at 
tend 
largely 


Their product has since been 
It will that 
the beating facilities had to be increased in 


them. 


increased, be noticed 
proportion to ihe increased rate of production 
to each man; for, while each of the twenty 
tive men had a fire to heat his three or four 
half-inch bolts, of the 


machines that took their place had to have | 


hundred each two 


twelve times as many heated. 


The problem to be solved was to get a 





to be moved lengthwise on the 
bar, to bring the indicator cord 
in correct line with the sheave 
D. At the same time sheave 
D will be given a slight in- 
clination, by means of nut #, 
towards the larger diameter of 
the cone. 

The indicator cord may be led in any direc- 
tion from the sheave D. 

In rigs for high-speed engines the inertia 
of moving parts is quite an item, so much so 
that it precludes the use of the ordinary re- 
ducing wheels and seriously affects nearly 
all devices. 

In the rig shown in sketch this trouble is 
avoided to a considerable extent, by making 
the moving parts small in diameter and hav- 
ing them rotate on their own axes, conse- 
quently causing them to travel through 
small amount of space, thus reducing the 
inertia to aminimum. Instead of the cone 
pulley 7/7, as shown, it may be better, in order 
to reduce weight while using, to have sepa- 
rate drums of various sizes, placing on the 
rig only the one required. 

The adjustments shown in sketch are for 
convenience in fastening to various styles of 
engines, and will be readily understood. 

FRANK A. RIDER. 
ei 


Practical Details of Blacksmithing. 
By B. F. SPALDING. 


BAD METHODS OF HEATING—CONTINUOUS 
HEATING—CAPACITY OF BOLT HEADERS— 
WATER FRONT FURNACES—CLEANING THEM 
OUT—THEIR GREAT EFFICIENCY, 


As blacksmithing is the art of shaping 
iron and steel while softened by the action 
of heat, it of 
generating and applying heat for the purpose 
of producing this softening. 

Among other particulars, the expense of 
forged work is made up partly of the time 
required to perform the labor of shaping 
the work, partly of the cost of fuel used for 
heating it, and partly of the time spent in 
waiting for it to heat. These are buta few of 
the principal items among a number which 
enter into the sum total, the reduction in cost 
of any of which decreases it. The heating 


includes, of course, the art 


is one of the most important. 

The blacksmith 
for himself, and purchases his own coal, 
takes very good care to make it go as far as 
possible, and so, while he has one piece in 
his fire’s hottest center, bringing it up to the 
heat he intends to work it at, he has other 
pieces laid on the coals, getting warmed up 
by the heat which would otherwise go to 
waste. Some, who have learned the trade of 
general blacksmithing in custom shops, have 
acquired 


who carries on business 


this, which, in such shops, is a 
meritorious habit, and unfortunately they 
adhere to it, still thinking it is good, notwith 
standing the altered circumstances, after they 


INDICATOR 


they are placed in a muftle—the quicker they | furnace with a long, narrow mouth, that 


can be brought into a region of incandescent 
carbon the better it will be ferthem. A char 


would hold along row of pieces, and not 


let a great amount of heat escape. It was 


coal fire is the best for a tool dresser, but if he | also advisable to keep the fuel so close to the 


must use sea coal let him bestow all his care | pieces that they would get all the benefit of 


and skill on one tool at a time. 

Forging that is done by hand requires the 
exercise of so much muscular force that 
very often the blacksmith needs the time 
required to heat his iron, to recuperate his 
exhausted energies to work off the coming 
heat; but there is a large class of work that 
is done by machinery, which does not call 
for any more exhausting toil than is per- 


formed by an accountant. It is simply 
tedious, and, at some seasons of the year, 
disagreeable on account of the heat. It is 


more tiresome to stand by a fire that is not 
heating the work fast enough to give the ma 
chine it is intended to supply all that it can 
do, than it is to attend one which is keeping 
the heats always ready. 

In a great many cases it will be found, 
when the matter is properly looked into, 
that the reason why there is twice the amount 
of work done witha given machine in one 
shop than in another, is that in that shop the 
facilities for heating are twice as good. In 
one the furnace is of sufficient capacity, and 
in the other the product of the machine is 
limited by the want of means for heating 
the iron for it. 

In of the 
New England, where cotton mil! work was 


some large manufactories of 
made, the first work that the apprentice to 
the blacksmith’s trade 
years ago, was to heat: spindles to be forged 
at the trip-hammer. The 
constructed that the anthracite coal, cracked 
nut 
was fed in at the sides, below the surface of 


Was set to do, some 


furnaces were so 


io about size, Which was used as fuel, 
the fire, and the hoppers were kept full, thus 
giving but a slight chance for the escape of 
heat by those outlets. The only way for it 
to get out was through the opening under 
the cap, where the spindles were inserted and 
kept from rolling together by grooved pieces 
brick a little 
the mouth, where they were not badly exposed 
to the heat. 
above the opening, kept the heat well in and 
down 


of iron laid on the back from 


The cap being set but a little 


and made it quite even, so that pieces 
were heated uniformly that were twice as 


long as the width of the opening. Some 
an iron 
was drilled 
the 


This was for continu 


times the mouth was stopped by 
piece which filled it, and which 
with row of through 


spindles were placed. 


a holes, which 
forerunner of such 
furnaces as are now used for such quick and 


ous heating, and was the 


continuous heating as is required at the pres 
ent time for the. bolt headers, 


/ its combustion, 


Hleat, like light, dissipates 
rapidly by diffusion. There has always been 
a difficulty about making long caps without 
Flat tiles soon 
crack, and built-up caps, which were made of 


the use of the arch principle. 


ordinary fire-brick, aud banded with iron, 
did not The 
Bradley furnaces now have excellent contri 


give very good. satisfaction. 














vances for the purpose. The problem was 
solved for the bolt-header furnaces, by 
m3) 
RS 
So 
Fig. 2 
making water fronts, and sometimes water 


sides and backs, and feeding the fine fuel, 
coke or coal, from the top. 

The water front was made by preparing a 
frame of about 24x14" iron bent around flat 
wise to the shape of the outline desired, and 
another of the same sizcd stock, the inside of 
which was of the size and shape desired for 
the Holes drilled through 


these at intervals of half an inch apart, and 


mouth, were 
sheets of iron a quarter of an inch thick were 


cut out for the sides and drilled to corre 


spond. Sockets for the reception of the feed 
outlet 
outer sheet, and the 


and pipes were then riveted to the 
shects were then riveted 


the illustrations. 


tothe frames, as shown by 


(See Fig. 1.) 








The 
piece, in the form of 


iron back and sides were cast in one 


a box, with three hol 


low sides. From the front outlet the water 


ran into the top of this, and the overflow 
found outlet ata pipe inserted for the pur 
pose. (See Fig. 2.) The front and back were 


set in place over the table to which the wind- 
box was attached, and fastened together with 
straps and bolts. A mouth-piece of cast-iron 
was provided (see Fig. 3) drilled with holes 
to correspond with the size of the iron to be 
heated. These were made light and could 
be easily changed, cven while the fire was 
This fed from the 
top, and the bolts were heated in direct con 


burning furnace was 
tact with the fuel, as the mouth-piece pre- 
vented it from falling out, and the live coals 
The 


calculation was that there should always be 


were kept, therefore, above the mouth, 


fuel enough on top, becoming heated, so that 
by the time it had fallen down 

to the mouth, where the work 

was to be done, it should be 

at its highest temperature. 

As the volatile portion con 
sumed, the ashes and slag fell 
below this point, to the bot- 
of the When 
had accumulated 


much as to clog the furnace, 


tom furnace. 


they so 
and keep the hot coals above 
the 
was taken out, and 


mouth, the mouth-piece 
a broad 
fire fork (Fig. 4) was shoved 
into the mouth, through the 
fuel, to the back, 


held all the coal above it like a grate. 


This up- 
The 
wind-box all 
that Then 
the wind box was shut again, its grate raised 


erate was then let down, and 
was below the fork cleaned out. 


‘to its proper position, the tire fork was with 


let 
which 


drawn and the clean bed of white, hot 
it, the 


grate, the furnace was replenished with fuel, 


coals, rested) upon down on 


and, after but a brief detention, was ready 


for use. 

With a furnace of this description the 
amount of work that could be heated was 
only limited by the activity of the person in 


As fast 
pieces in and take them out, they were hot. 
‘* How 


though they only had time to touch the fire, 


attendance, as he could put the 


quick those irons heat; it) seems as 


before they come out burning hot!” said a 
gentleman, who, for the first time in his life, 
perhaps, looked at such a thing. The heater 
was so quick that his motions in letting go 
of one iron, and taking hold of the next, had 
not been noticed by the observer, and he 
thought that the bolt he saw put in had be 
come heated in that brief space of time. 
When the matter is considered, it is evident 
that the furnace was just as efficient 
though this had really been the case, 


as 


James Beggs, 

The many friends of Mr. James Beggs, the 
well-known mechanical engineer, and mem 
ber of American Socicty of Mechanical En 
vineers, Will be grieved to hear of his death, 
which took place by his own hand at Tren 
ton, N. J., Friday, July 19th. No doubt 
entertained but that his death was the result 
of temporary insanity, since his business 
affairs are known to have been in a prosper 
condition, and his domestic affairs en 
tirely harmonious. 

The ,people at his place of business had 
noticed that he had become unusually nerv- 
ous and irritable, and a friend, who accom- 
panied him on his journey to Trenton, relates 
incidents which took place during the trip, 
which strongly indicate a deranged mental 
condition. 

Mr. Beggs was well known in this city, was 
highly esteemed among his acquaintances, 
and was regarded as a remarkably generous 
and kind-hearted man. Ile was born in 
Paterson, N.J., about fifty years ago, and 
was educated and brought up to the profes 
sion by his father, who was a mechanical 
engineer, and a pative of Scotland. The 
first position of importance which he held 
was that of Master Mechanic of the Dela 
ware, Lackawanna and Western shops, at 
Seranton, Pa., and he afterwards held various 
positions of responsibility, afterwards. start 
ing the business of which he was the head at 
the time of his death, which was that of 
dealer in machinery supplies, with shops at 
Erie, Pa. It is estimated that he has left a 
fortune of at least $100,000, 

Mr. Beggs was a Union soldier throughout 
the war, having served in Kearney’s brigade. 
At the time of his death he was consulting 
enginecr of the Paterson water-works, in 
which place he resided, 
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The Right to an Invention. 


We are in receipt of a letter from a ma- 
chinist who ten years ago was employed by 
a concern doing a large business in building 
portable engines. He invented an improve- 
ment upon these engines, which he tested and 
found to work satisfactorily, after which he 
made a model of it for the patent office. 
The assistant superintendent of the works 
took this model to the office of the company, 
and our friend, supposing that he would be 
called in and the matter adjusted, did noth- 
ing about it until the next thing he knew 
concerning it, the assistant superintendent 
had been granted a patent upon it, and had 
assigned it to the company, though he had 
nothing whatever to do with inventing it. 
The company has since placed it upon every 
engine built by them, numbering thousands. 

Our friend was deterred from any very 
vigorous effort to maintain his rights at the 
time, for the reason that not only himself, but 
also the witnesses whom he would have to de- 
pend upon were employed by the concern, and 
would probably lose their places by giving tes- 
timony in hisfavor. This is not now the case, 
and he wishes to know what he can de. 

As this case is typical of many others, it seems 
to us proper to discuss some of its features 
here. When a patent has been granted to an 
individual by the patent office, it will not be 
recalled and given to another, even though it 
be proven that it was obtained by fraud. If 
the applications of two or more persons are in 
the office at the same time for patents upon the 
same device, they are said to be in interfer- 
ence, and_ the office will decide which is the 
real and prior inventor; but a patent having 
been issued, nothing can be done except to 
attack it in the courts, or infringe upon it 
and defend the suit which may be brought 
for such infringment. In this case nothing 
is done except to render the patent worthless. 
If the suit is decided against the holder of 
the patent, the right to infringe upon it is 
thereby established, and, of course, it is ren- 
dered worthless to the holder; but no one else 
can in this way acquire the right to exclusive 
use of the device, even though he prove con- 
clusively that he was the real or original in- 
ventor to whom the patent should have been 
granted. 

Our friend might succeed in a suit for 
damages, but the advisability of instituting 
such a suit would be a question for a lawyer 
to decide after a full examination of all the 
circumstances, and its final outcome would 
depend upon the courts, the patent oftice 
having nothing to do with it. In such a suit 
the relative wealth of the contesting parties 
probably have a 
great. influence, and unless the interests in- 
volved are very 
into them. 

In this instance the company would proba- 
bly set up the claim that the invention was 
made in their establishment by a man in their 
employ, avd upon their time, and therefore 
rightly belonged tothem. But it has been de- 
cided by the courts repeatedly that such a 
claim is not valid, unless the inventor has been 
employed, and paid for inventing, and with the 
distinct understanding that any improvements 
made by him shall be assigned to his employer. 
This is manifestly just, and, if it were other- 
wise, the benefits resulting from the majority 
of really valuable patents would be enjoyed by 
those who had nothing whatever to do with 
originating them, and much of the incentive 
for the most useful inventions would be gone. 
That the inventor was not in this case employed 
as an inventor, nor with the understanding that 


would, we regret to say, 


large, it is not wise to go 


improvements devised by him were to be as- 
signed to his employers, is sufficienly shown 
by the action of the assistant superintendent 
in applying for the patent, with himself in 
the role of inventor, and, of course, making 
a false affirmation or oath in order todo so, 
instead of having the real inventor make the 
application, as he would have done if there 
had been any understanding that wages were 
paid as compensation for invention. 

Our friend has evidently been robbed as 
literally asif actual tangible property had 
been taken from him by force, but we fear 
there is no practical remedy for him now, 
though there ought to be. 


Most employers, we think, see the import- 
ance to themselves, in a business way, of en- 
couraging inventions by their workmen, but, 
nevertheless, it is far too common for them 
to discourage it by such methods as are given 
above, and where workmen find themselves 
in the employ of such concerns, their only 
practical protection is to keep the knowledge 
of their inventions to themselves until they 
are secured. There is, of course, a moral 
side to the question also, and there are em- 
ployers who are too conscientious to take 
what does not belong to them without com- 
pensation to the owner. Let us hope and be- 
lieve that they receive their reward, and that 
the other kind suffer the penalty of their 
wrongdoing. We know that violations of 
physical laws always bring their penalty, 
and all experience teaches that violations of 
moral law do the same. 

ae 
Rules and Their Enforcement. 





We publish in another column a commu- 
nication from a well-known business man of 
this city, who happened to observe the 
methods of the track repairers on the New 
York, New Haven & Hartford Railroad— 
methods which he plainly saw were liable to 
lead to just such an accident as finally did 
occur. He was so impressed by the risk 
they were taking that he was impelled to re- 
monstrate against it, and was nonchalantly 
informed that there was no danger. 

We do not doubt that the man who was in 
charge of these workmen really believed that 
there was no danger in the course he was 
pursuing. One who does a dangerous and 
foolhardy thing continually, day after day, 
and knows that others are doing the same 
thing, finally and gradually acquires the be- 
lief that there is no danger. It isa fact well 
known to railroad men that the practice of 
these trackmen is almost if not quite the uni- 
versal practice on all roads all over the coun- 
try. And where there isa railroad official 
that does not know this, it is a very easy 
matter for him to find out about it. He 
needs only to question the trainmen of his 
own road. Every railroad man knows that 
the only safe way to do such work is to have 
the gang protected by flagmen, and to flag 
every train down to a speed sufliciently slow 
to make running over insecurely spiked rails 
unattended with danger to life or limb in 
case one of them should fail to hold. The 
rules of most roads require this; but, never- 
theless, the actual practice is to let trains 
run over such places at full speed—no flag- 
ging being done. 

At first thought it might be supposed that 
the man in charge of the track-laying gang 
could be justly held solely responsible for the 
consequences which, in this instance, resulted 
from it; but we think that, upon looking fur- 
ther into the matter, it will be seen that others 
should divide the responsibility with him. 

No matter what the printed rules of a rail- 
road company may be, when a man is put in 
charge of a gang of track-layers he is ex- 
pected to do the work at the minimum cost, 
and with the least possible delay to trains. 
He knows that the record which he is ex- 
pected to equal, and which it is usually his 
ambition to excel, was made by breaking the 
rules of the road relating to the flagging of 
trains, and that if he holds his place he must 
also break those rules. We believe that rail- 
road officials are generally aware of these 
facts, and know that many of the rules calceu- 
lated to add to the safety of trains are 
habitually broken. While they do not, of 
course, openly countenance such violations 
of rules, in effect they compel their violation 
by requiring of the men things which cannot 
be done consistently with them. 

It is thus that violations of rules often 
come fo be winked at by those whose special 
duty it is supposed to be to enforce them, 
and the only occasion when they are brought 
prominently forward is when they can act as 
a screen to protect some one from the conse- 
quences resulting from their non-observance. 
Such an instance was to be seen some time 
since on a road which, having paid some 
heavy awards for damages resulting from 
injuries to brakemen in coupling cars, made 
a rule that all brakemen were to use a stick 








for the purpose of lifting and guiding the 
link into the drawhead when making a coup- 
ling. The road never enforced the rule, 
and apparently its only object was to be re- 
ferred to in court in case of damage suits, to 
prove that brakemen were injured only because 
of their own perverse violation of rules. We 
concede that it may not be improper, and for 
the protection of the public may be necessary 
to let trackmen know that a term in peniten- 
tiary may result from such gross carelessness 
as was displayed in this instance; but at the 
same time we think that it should be im- 
pressed upon the companies that the mere 
promulgation of rules for the safety of pas- 
sengers is not sufficient to relieve them of 
responsibility, but that the enforcement of 
those rules also devolves upon them. 
————_->e__—_ 


The evidence of bad faith on the part of 
the Armstrong Company in its dealings with 
our Navy Department in the matter of the 
plans for the cruiser ‘‘ Charleston,” seems 
quite conclusive. After paying to the English 
firm a large sum for the drawings, with the 
understanding that from them could be con- 
structed a vessel exactly like the Japanese 
cruiser ‘‘ Naniwakan,” which had been built 
by the Armstrongs, and had attained a record 
of eighteen knots an hour developing 7,500 
horse-power, it is discovered that those draw- 
ings do not really represent a vessel and ma- 
chinery capable of such a performance, and 
that the vessel built from them underwent 
important changes before attaining her rec- 
ord, changes which were not made upon the 
drawings, but which should have been made 
there before the Armstrongs or any one else 
could properly claim that they were the draw- 
ings of the ‘‘ Naniwakan.” 

When important changes are made in any 
construction, and are not noted upon the 
drawings, the drawings cease to represent the 
construction, and the sale of them, with the 
understanding that they do represent it, is a 
fraud. On account of the changes which 
the trial of the ‘‘ Charleston” proved were 
necessary, the contract time has been ex- 
tended, and of course considerable extra 
expense incurred. Upon the whole, we think 
the best plan for the Navy Department to 
pursue is to have its drawings made at home. 
They can Le made here, and the need for a 
powerful navy is not so urgent but that 
time can be taken to make drawings. And 
in fact there is considerable indication that 
the need for a navy does not manifest itself 
very strongly until after the navy is con- 
structed. 


ES TLONS. me) 


DE” SINSWERS 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published. 














(292) R. P., New York, asks: 
practical work published on injectors? A.—We do 
not know of such a work. Probably the nearest 
approach to it would be found in the catalogues 
and descriptive matter of the various manufact- 
urers. 

(2938) ‘‘ Cogs” , writes: Please in- 
form me whether or not it is possible or difficult to 
make a bevel gear or pinion that will run correctly 
with several gears of different sizes and numbers of 
teeth, but of same pitch—all cast gears’ A.—It is 
at least difficult to do this, and we do not know of 
its having been accomplished. 


(294) G. R. H., York, Pa., asks: How 
many cubic feet of space will a ton of ice keep at 
32 degrees Fahrenheit per 24 hours? And how many 
feet of 1-inch pipe will it take to do the same 
amount of refrigerating, using brine at 10 degrees, 
and also at 26 degrees Fahrenheit? A.—The space 
to be kept at a given temperature will depend on 
the kind of building, the ventilation, the kinds of 
winds to which the building is exposed, and the 
climate. It seems to us that you can obtain the re- 
quired information only by a tentative process, 
guided by considerable experience. We have had 
no experience in this line, neither have we any data 
which will enable us to make a calculation. Per- 
haps some of our readers may furnish us with rules 
and data which will enable us to work out the 
problem, 


Is there a 
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(295) H. B. C., Brooklyn, N. Y., writes : 
In acertain boiler manufactory they have up to 
the present time been selling boilers under a guaran- 
tee that they shall develop their full rated horse- 
power, on the basis of an evaporation under at- 
mospheric presssure of 30 pounds of water per 
hour from feed-water at 212°. The correctness of 
this rating has recently been questioned. I find 
that the standard adopted by the centennial com- 
mittee, namely, 30 pounds of water evaporated per 
hour at 70 pounds pressure from feed-water at 100°, 
is equivalent to about 34.5 pounds evaporated under 
the former conditions. Calculating the amount of 
air which would be displaced by a cubic foot of 
water evaporated per hour,I find that it would 
represent about 1.76 horse-power, or 35.4 pounds of 

yater per horse-power per hour. I believe that the 
first rule for measuring the horse-power has been 
used by a considerable number of boiler makers, 
and would like to know what authority there is for 
such rating. A.—30 pounds of feed-water evapor- 
ated from and at 212° per horse-power, is a custom- 
ary arbitrary standard, and is based upon the 
assumption, that it will produce a horse-power in 
average practice. paper on “Estimates for 
Steam Users,” reported in the Transactions of the 
American Society of Mechanical Engineers, Vol. 5 


(296) O. R., New York, asks: Will the 
quality of iron castings be affected by the use of 
scrap-iron or wood which has been painted with 
lead color paint? Would it be likely to produce 
bad castings? Please give any information you can 
on this matter. A.—We referred these questions to 
Mr. L. C. Jewett, who replied as follows: Ina test 
made Dec. 15, 1888, I found that the introduction of 
3-10 of one per cent. of lead caused a deterioration 
of 12 per cent. in the strength of the cast-iron test 
bars. That the presence of paint will act injurious- 
ly to the iron, Ihave no doubt; as far asthe strength 
is concerned, it will impair it. But I cannot see 
that it will have much effect in making the castings 
dirty. Still it might, for I remember an instance at 
a locomotive works, in which a lot of locomotive 
drivers were broken up for scrap; they were old 
and had been painted until the paint was 1% of an 
inch thick. After the iron had been melted and in 
the ladle, it gave off fumes that smelled of lead; a 
thin kind of black leady slag formed on the surface 
and around the edges of the ladle. I do not recol- 
lect that there was any trouble as to the soundness 
of the castings, but it certainly demonstrated that 
lead was there, and did not burn up, although lead 
oxidizes ata high heat. Ido not think. in fact I 
know that it does not all volatilize when in melted 
hot iron, as the test before mentioned clearly shows 
from the deterioration in the strength of the test 
bar. This is, however, the only instance I remem- 
ber of noticing the fumes from melted iron which 
previously had been painted. 


(297) C. W.S., Island Pond, Vt., writes : 
Will you kindly give me the following information 
in regard to heating buildings by steam? 1. What 
pressure of steam should be used? A.—From 2 to 5 
pounds pressure will be the safest to use for ordi- 
nary buildings; in large buildings, factories, etec., a 
higher pressure is often used. 2. Give formula for 
determining the amount of radiator surface neces- 

roa to heat a room of given dimensions. A.—Mr. 

.J. Baldwin, in his book on ‘Steam Heating for 
oe says: The ordinary rule-of-thumb 

way of the average pipe fitter, is, to multiply the 
length by the breadth of the room, and the result 
by the height, then cut off two figures from the 
right-hand side, and call the remainder square feet 
of heating surface, with an addition of from 15 to 
30 per cent. for exposed or corner rooms. This is 
for high-pressure steam, but for low-pressure—2 to 
5 pounds—as much as 100 per cent. is sometimes 
added, according to the size of the room, and the 
purpose they are intended for. In computing heat- 
ing surfaces, however, there is more to be consider- 
ed, as it is evident the amount of surface necessary 
for a good and well-constructed building will not 
be enough for a cheap and poorly put up one. The 
author further says: The windows are the first and 
most considerable item. Secondly, consider the 
outside walls, and how they are plastered—whether 
on hard walls or on lath and furring. Thirdly, the 
prospect—whether exposed or sheltered. Fourthly, 
whether the whole house is to be heated, or only 
part of it; and lastly, what the building is to be 
used for.* 


See 


Table of approximate power for transmitting heat, of 
various building substances compared with each other. 


Window glass . : 1,000 
Oak and walnut she¢ thing on W walls. 66 to 100 
White pine and pitch pine. 80 to 100 


Lath and plaster, walls good.. 
es = common 


75 to 100 
100 to 150 


Common brick (rough) ....... 150 
a ** (hard finish) 200 
“ * (hollow walls, hard finish). ; 150 


DN ee enna oar aiaaes a 1,100 to 1,200 

In figuring the wall surface, ete., multiply the 
superficial area of the wall in square feet by the 
number opposite the substance in the table, and di- 
vide by 1,000 (the value of glass); the product is the 
equivalent of so many square feet of glass in cool- 
ing power, and may be added to the window sur- 
face and treated inthe same way. The following 
method (which may be used in place of the rule 
given) has given good results, and is not wholly em- 
pirical. The author referred to has used it for many 
years in preference to any other: Divide the differ- 
ence in temperature between that at which the room 
is to be kept; and the coldest outside atmosphere 
by the difference between the temperature of 





Is 


the steam pipes and that at which the 
to be kept ; 


room 
the quotient will be the square feet or! 





fraction thereof, of plate or pipe surface to each 
square foot of glass, orits equivalent in wall sur- 
face. Thus: Temperature of room 70°; less tempera- 
ture outside, 0°; difference, 70°. Again: Tempera- 
ture of steam pipe, 212°; less temperature of room, 
70°; difference, 142°. Thus: 70 + 142 = 0.493, or about 
half a square foot of heating surface to each square 
foot of glass or its equivalént—a good common 
rule for ordinary purposes being three-fourths of a 
square foot of heating surface to each square foot 
of glass, or its equivalent in wall surface. Even 
this rule must be modified to suit certain conditions; 
for instance, the foregoing rules refer only to direct 


radiation. But heating surfaces are divided into 
three classes, namely: direct radiation, indirect 
radiation, and direct-indirect radiation: for the 


latter two classes the heating surface must be some- 
what changed, and for these changes we must refer 
our correspondent to the book from which we have 
quoted. 8. Give formula for determining size of 
boiler when the sum of radiator surface is known. 
A.—One square foot of boiler to every 10 square 
feet of radiating surface will answer, assuming 
that the radiating surface is ample. For indirect 
radiation, ete., a different proportion must be used. 
See the work to which we have referred. 
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Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 


20" ” Upright Drills. J. E. Snyder, Worcester, Mass, 
23’ Upright Drills. J. E. Snyder, Worcester, Mass. 
25’ Upright Drills. J. E. Snyder, Worcester, Mass. 
28” Upright Drills. J. E. Snyder, Worcester, Mass, 
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*Bradley’s Power Hammers, the best in the 
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R. Dudgeon, 24 Columbia st., 
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& Co., cor. Fulton and Dutch a New York. 

Davis Key-Seating Machines kept in stock _ 
Manning, Maxwell & Moore, 111 Liberty st.. N. Y. 
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successful. David Boyle, 521 Monroe st., Chicago, Ill. 

**How to Keep Boilers Clean.” A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st., N.Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 C ‘ortland st., N. 

Best ottk wiping towe ‘Is for machinery in the 
market. S. A. Smith, 23 8. Canal st., Chicago, Il. 

Iron Planers from 16” to 36” wide by any length. 
H. C.’ Pease & Co., Worcester, Mass. 

For the latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son st., Chicago, Il. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fullyillust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row, N. Y. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Split Pulleys at low prices and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


by 


For Portable Key-seating Machines and Stub 
Ends for small connections, address T. C. Dill Ma- 
chine Co., 726 Girard ave., Philadelphia, Pa. 


‘Useful Hints on Steam. By E. E. Roberts—2nd 
E ition —96 page book—maile d upon receipt of 20 
cents. . Blitz, 107 Liberty st., N. Y. 


The hi emery wheel made is the * 
For particulars send to Montgomery & Co., 
Fulton st., New York. 

Rubber Belting, all sizes, 77% per cent. from regular 
list. All kinds of Rubber Gnade sat low prices. John 
W. Buckley, 156 South street, New York. 


The Holly Manufacturing Company. of Lockport, 
N. Y.. will send, on application, their pamphlet il 
lustrating pumping machinery and reports of duty 
or 

_H. Hoffman, consulting engineer, 108 Liberty 
™, fh... 3. N. Y. Mechanical engineering in all its 
branche s, working drawings for the transmission of 
power by steam, water, air and electricity. 

Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing grey iron cast 
ings in large quantities can make money by corre 
sponding with Rawson Mfg. Co., Hornellsville, N. Y. 

Steam Boilers: Their management and working on 
land and sea. By Jas. Peattie. Practical facts from 
30 years’ experience. 230 pages illustrated, 12mo., 
cloth, $2. Circulars and Catalogue of Books for e n 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. 

Patent or shop rights for sale, for perforating 
iron or steel plates for steam boilers, bridge work, 
iron or steel ship work, marine boiler heads, equal 
to drilled work and fifteen times quicker. Samples 
can be seen and circulars obtained from R. E. 
Dietz, 60 Laight st., New York. 

‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York 

‘Binders’ for the 


Norwich.”’ 
105 


AMERICAN MACHINIST. Two 
styles, the “Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the “New Handy,”’ mailed at 50c each. The former 
has stiff board covers, while the latter has flexible 


New York. Improved: 


covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pus’ Co., 96 Fulton st., New York. 
“Practical Drawing.” By J. G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
MACHINIST, Should be closely followed by ever y stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including May 23, 1889 issue, 77 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MACHIN- 
Ist PUBLISHING Co., 96 Fulton st., New York. 

“Modern Locomotive Construction.”* By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 92 articles 
have thus far appeared up to and including the 
May 30, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. S. or Canada, at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 

















Ala. 


C., will put in water-works soon. 


Water-works will be erected at Troy, 
N. 


Lincolnton, 

A 20,000 spindle cotton mill will be built at Besse- 
mer, Ala. 

A saw mill will be built 
O. Coleman. 


at Sheffield, Ala., by W. 
A cotton compress, to cost $50,000, is to be built 
at Taylor, Texas. 


Water-works will probably be erected soon at 
Weatherford, Texas. 
Watkins Bros. are building at Mount Ida, Ark., a 


flour mill and cotton gin. 

A planing mill will be erected at Tallahassee, Fla., 
by the Leon Lumber Co. 

A band saw mill will be erected at McMinnville, 
Tenn., by Mead & Deford. 

Planing and grist mills are being erected at Pun 
goteaque, Va., by T. K. Martin. 

The wagon and spoke factory of L. 


W. Johnson, 


at Lake City, Fla., is being enlarged. 
The Merced Woolen Mills, at Merced, Cal., are to 


be enlarged, and new machinery added. 

A machine shop 40x55 feet is being erected at 
New Cumberland, W. Va., by Shetter & Co. 

At Greensboro, N. C., the Eagle Foundry and Ma 
chine shops will erect new and larger buildings. 

Edward Powell is building a knitting mill at New 
town, Pa., and will employ in it seventy-five hands 

Mr. G. B. Noble is secretary and treasurer of the 
newly organized Bridgeport (Conn.) Knitting Co. 

A planing mill and wood-working factory is being 
established at Buena Vista, Va., by Seary & Miller. 

A company has been organized at Athens, Ga., 
Thomas Bailey, to build a foundry and 
shop. 


by 
machine 


A flour mill of 40 barrels capacity will probably 
be erected at Camden, Ky., by Cunningham & Kitz- 
miller. 

The machine shops of the Georgia, Carolina & 
Northern Railroad Co. will probably be located at 
Athens, Ga. 

The Whitney Gun Co. will 
brick factory at Florence, Mass. 
three stories high. 


begin work ona 
It will be 40x100, 


soon 


A new paper mill, 
Beaver Falls, N. Y., 
for the machinery. 


built by James P. 
is nearly completed, 


Davis, at 
and ready 


The Pilot Mound Milling Co. has been organized 
at Pilot Mound, Minn., with a capital of $16,000. 
The company will erect a new flour mill. 

The Standard Steel Casting Co. are putting up a 
spacious brick building adjoining their works at 
Thurlow, Pa., to be used as a pattern shop. 

At Syracuse, N. Y., the Hotchkiss Carriage (¢ 
has been organized, with a capital stock of $25,000, 
to manufacture carriages, sleighs and vehicles. 

The Oakdale Mfg. Co., of Jamestown, N. C., are 
building a new cotton mill to increase their capaci 
ty about one-third. Electric lights will be put in. 

A new mill will be built at Sault Ste. Marie, Mich., 
by the Soo Paper Co. — It will have a daily capacity 
of twelve tons of ground pulp and twelve tons of 
paper. 

Mr. A. B. Laurence, 
Underwood Mfg. Co., 
Shultz Belting Co 
New York City. 

The 


‘oO. 


who was formerly with the 
has become manager of the 


225 Pearl st., and la Platt st., 


. 


Riverside 
destroyed by fire 
Dick, late of the firm of 
etors of the mill. 

The Linden Steel Works, of Pittsburgh, Pa., have 
been awarded the contract for furnishing 428 tons 
of steel plates for the cruiser ** Maine,” which is 
being built at the Brooklyn Navy Yard. 

211 Race street, Philadelphia, 
are expecting to get their 


(N. J.) Hosiery Mills, which were 
last winter, will be rebuilt by Mr. 
Birkhead & Dick, propri 


J. E. Lonergan & Co., 
brass manufacturers, 


new factory building finished by August 1. The 
foundry will be located on the top floor. 

A cotton mill with a capacity of 5,000 to 10,000 
spindles will be erected at Jonesboro, Ga., by a 


company which has been organized by G. D. Stewart 
and others. The capital stock is $100,000. 


An addition—60x160 feet—is being built to the 





Demorest Foundry, at Williamsport, Pa. This makes 


a moulding room 60x320 feet, built in the form of 
a square. A new cupola will be put in to melt ten 
tons per day. 


Cincinnati, O., have 
“Standard 
Georgetown (Ky.) 
orders for six 


The Laidlaw & Dunn Co., of 
sold .two of their million 
Duplex’ steam pumps to the 
water-works. They are filling 
of this capacity. 


one gallon 


now 


A $20,000 addition to the plant of the 
Paper Company, 
sideration by this company, 


Ypsilanti 
at Ypsilanti, Mich., is under con 
the purpose being to 
manufacture sulphite fiber under a process invented 
by a member of the company. 


Work has been commenced on 
Belding Brothers & Co., at Belding, 
be of brick, three stories high, 
gine house will be two stories high, 
chine twist and sewing silk will be 


the new mill of 

Mich. It will 
15x200 feet. The en- 
10x60 feet. Ma 
manufactured. 


According to a dispatch to one of the Pittsburgh 
dailies, the Fannie at Middlesex, recently 
produced 114 tons of No. 1 foundry iron in twenty 
four hours, breaking the world’s for that 
furnace. Her best previous was 100 
tons forthe same period. 


furnace, 


record 


size record 


We have received a catalogue from W. 
Jiiger strasse, 


H. Kiihl, 
Berlin, dealerin general marine litera 
ture and books relating to ship building and en 
gineering. The 
collection of books and literature, and is about as 
complete a have it not only in- 
cludes works written in the German language, but 
also those which have appeared in several other 
languages, treating on theoretical and practical 
shipbuilding, engines, boilers, marine architecture, 
historical and scientific works relating to engineer- 
ing in general of old and recent date. 


catalogue represents a very large 


one as we seen; 


The Triumph Compound Engine Co., Cincinnati, 
Ohio, is fitting up a shop for the manufacture of 
their new compound engine, and in its equipment 
is paying much attention to the advantages to be 
gained through the use of “Special” The 
Universal Radial Drill Co., of their city, is building 
them a three-spindle drill to bore their cylinder 
The G. A. Gray Co., of the same place, is 
making them a 42’’ planer, fitted with three heads, 
and The Richmond City Mill Works are building 
them a Schellenback pulley lathe, especially adapted 
to their work. Besides these special tools, they have 
placed their order for many regular ones. 


tools 


castings. 


E. E. Roberts, 107 Liberty street, New York city, 
has issued the second edition of his Useful Hints on 
Steam, the first edition having met with such a de 
mand from practical steam users and others inter 
as to entirely exhaust it. The 
seventy odd pages of information 
nature, properties and use of steam; the principles 
involved in steam engine and boiler construction 
and management, which cannot fail to be of use to 
practigal men and to owners of steam plants who 
are desirous of Knowing something of such matters. 
It is intended for gratuitous distribution, and will 
be sent to those interested upon application. 


ested, book contains 


regarding the 


The Manufacturers’ Record, of Baltimore, with a 
view to making known to the world the vast wealth 
of the unexp!ored mineral and timber regions of 
the South, has organized a fully equipped exploring 
party, under the management of Major Goldsmith 
Bernard West, of Birmingham, a noted expert in 
the exploration of mineral regions. In making this 
in its last issue, the Manufacturers’ 
Record says: **We have arranged to place at once in 
the field an expedition, scientific and practical, 
whose duty it shall to visit, investigate and re- 
port upon all the mineral districts of the Southern 
States... The expense of this exploring expedition 
will be borne solely by that journal 


announcement 


be 


The Norton Fluid Metal Rolling Co., 46 River st... 
Chicago, has been organized to own and operate 
patents taken out by Edwin Norton, covering a 
for rolling sheet metals in the fluid 
state. The mechanism consists essentially of two 
hollow rolls, mounted on a framework, and having 
water rolls being geared 
to revolve at an equal or greater speed than that of 
the wide, flat stream of molten metal, 
tinuously poured between them from a secondary 


novel process 


interior connections, the 


which is con 


reservoir connected with a cupola, and placed di 
rectly above the rolls. The molten metal, 
allowed to dam up, is compressed and set 
mentary contact at the meeting 
The rolls revolve at a speed of 
minute, and the solid sheet, 
is produced at the rate of speed. Auxiliary 
patents have been taken out, adapting the 
process to the production of rails and shapes. 


not being 

by mo 
the rolls, 
10) feet per 
planished on both sides, 


line of 
about 


Same 
since 


The Pratt & Whit 
Conn., has 


The small tool department of 
‘s Works, at Hartford, 
such magnitude as to demand a separate 


ney Co. grown to 
catalogue 
and price list, and one has accordingly been issued, 
which is devoted exclusively to giving information 
by the company. 
Among these are taps and dies of all descriptions, 
patented lathe and planer ratchet drills, 
straight-edges, dividers, gauges, milling 
cutters, counter bores, hollow mills, hand punch- 
machines, spiral punches, standard screw 
The company inform us that this cata- 
logue includes all the tools formerly made by the 
Hartford Tool Co., and that the line of milling cutters 
has been largely extended. The list prices for die 
stocks, hand and machine taps, 
taps, pipe taps, center 
drills and gauges have been reduced. All pipe taps 
are now made to Briggs’ standard. The 
is without an index—a feature which 
much to its convenience. 


regarding all small tools made 


tools, 


caliper 


ing 
gauges, etc. 


machine screw 


reamers, reamers, ratchet 
catalogue 


would add 
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Machinists’ Supplies and Iron. 





New York, July 20th, 

Iron—American Pig.—The market has ruled quiet, 
though prices are steadily maintained, most of the 
output of the furnaces being absorbed by contract 


1889, 


deliveries. Furnace men are disposed to demand 
higher prices for future deliveries, especially for 
foundry grades. We quote, Standard Northern 


2, $16 to 
No. 


brands, No. 1 X Foundry, 
$16.50. Southern brands, 
2, $15.50 to $16; Grey Forge, 


$17 to Bis; No. 
No. 1, $16.50 to $17; 
$14.50 to $15.25. 








ale 

* WANTED* 
‘ Situation and Help’? Advertisements only inserted 

under this head. Rate 30 cents a line for each inser- 

tion. About seven words make a line. Copy should 

be sent to reach us not later than Saturday morning for 

“ie tales week's issue. 








Ww: anted 


By first class mac —— situation as fore 
man of general machine shop. J. A., Am. MAcH 
Wanted—A_ position as mech. draftsman; good 
prac. exp.: marine or stationary. W., Am. Macu 


draftsman is now open for en- 
AMERICAN MACHINIST 


A young mech 
gagement. Address Box 4, 
Foreman pattern maker would like a situation; 
best of reference. Pattern, Box 3, AM. MACHINIST. 
Wanted, a young man of experience 
of and give out special tools in a 
large factory. Topsey Turvey, AM. MACHINIST . 
Foreman moulder would like a situation; ac 
customed to the handling of men on piece-work. 
Address Moulder, Box 2, AMERICAN MACHINIST. 
Wanted—A first-class sheet-brass worker; one ac 
customed to stamping and spinning lamp work; 
good pay to right man. Metal Worker, Am. MAcu. 
Wanted, Machinist—A good bench hand for work 
about like sewing machine adjusting; good wages 
to right man. Address, with ref., stating age, and 
wages wanted, Metric Metal Co., Beaver Falls, Pa. 
Wanted, Draftsman—Young man, willing to ad- 
vance, and who has had experience in a machine 


Tool Keeper- 
to take charge 


is 


shop doing a general line of business; state age, 
wages expected, with full partic ulars. Address W, 


T.S.. care Letter Carrier No. 7, Louisville, Ky. 


Wanted—Foreman for machine shop in Northern 
Ohio, building engines and saw mills; must be first- 
class mechanic and disciplinarian, of systematic 
methods and push; state age, experience ,and salary 
expected, Address W. M., care Am. MACHINIST. 

Wanted—A thoroughly competent and Ist class 
machinist as foreman in engine, mill, and general 
mach. shops. None but a strictly first-class man, 
who is a pusher, and has had experience in such ca- 
pacity, need apply. Address * Machinist ”’ Joliet, Tl. 

Wanted—By marine engineer, holding first-class 
certificate (English) to take charge of machinery 
ashore oratloat; late chief engineer of steamship 
2,000 tons burden; an American, and a practical en- 
gineer; age, 28. Address Marine Engineer, AMERI- 
CAN MACHINIST. 








} MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





Cheap 2d hand Bolt © utte rs. S. M. York, Clevld., 
Koopman’s Seales for quick measurements. 
aluminum-steel hack-saws, hard 


Just out; but 


not brittle. Crescent Mfg. Co., Cleveland, O. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, O. 

Light and fine machinery to order; Foot Lathe. 


Catalogue for stamp. E. O. Chase, Newark, N. J. 

August ©. Christensen, 24 State st., N. Y., Consult 
ing Engineer. Designs of all kinds of Machine ry. 

Turned and Highly Polished [ron and Steel Shaft- 
ing a specialty. Merwin McKaig, Cumberland, Md. 

Complete list of our Scales and other new tools 
for 2c. stamp, A. T. Koopman, Chicago. 

Send for catalogue of Model Engines, Castings, 
Electric Bells, ete., Lowell Model Co., 170 Merrimack 
st., Lowell, Mass. 

Wanted—A planing machine, 
in good order and a bargain, 
AMERICAN MACHINIST. 

Designs and working drawings é 
chinery, tools, ete. attended to by experienced 
draftsman. * Draftsman,”’ Box 107, AM. MACHINIST, 

Engineers wanted to'send their addresses and re- 
ceive free a 25 cent book,"*Hints and Suggestions for 
Steam Users.’ Lord & Co., P. O. Box 1262, Phila., Pa. 

Wanted—To buy see ona: hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

For Sale—A well-equipped shop and foundry in 
Ohio, doing a good business; satisfactory reasons for 
selling; price, $25,000; terms easy. Address High 
Speed Engine, care AMERICAN MACHINIST 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Wanted—To sell patent or have manufactured on 
royalty, lathe chuck illustrated in Am. MACHINIST, 
Sept. 2d, 88. This is a thoroughly practical tool, 


i8’’x10 ft.; must be 
Address Box 114, 


for special ma 


and in demand, and well worth investigation. Ad 
dress Chuck, care AMERICAN MACHINIST. 
For Sale—A machine shop, with capacity of 30 


men, situated on a never-failing water-power in a 
large manufacturing center, with good jobbing 
trade and line of specialties, with first-class patterns; 
is now doing a good business, and will give sat 
isfactory reasons for selling ; will sell entire plant 
or sell machinery and toolsand lease the building 
and power. Box 1, AMERICAN MACHINIST. 
Machinery to build. Specialties in 


WANTED: se CAST IRON to manufacture. Fine, 


solid CASTINGS for Dies, Moulds, Dynamos, Motors, &c, 
MANUFACTURER, IP. 0. Box 886, New Haven, Conn 











sonst 1552, BP ADLEY’S 


Cit = POWER HAMMERS 


2a BESTin the WORLD 
RUN BY BELT. fF 





BRADLEY'S 
HELVE HAMMER 





, 
BRADLEY S 
UPRIGHT HAMME 


BRADLEY'S HEATING FORGES 


BEAUDKYS 


UPRIGHT HAMME 


Indispensable in 


p all shops to keep 
BRADLEY’S 


CUSHIONED 






HAMMERS @ 
and men fully i 
employed and 
reduce the cost 


é 
BRADLEY S HAKD COAL of production, 


BRADLEY & CO.SYRACUSE,N. Y. 


2 
BRADLEY'S SOFT 
COAL FORG 


63 Murrayst. NEW YORK; 98Sudburyst.BOSTON, MASS 








SOLID FMERY 


hae Srokes 
Triple Coated Ki ui 


WHOLESALE ONLY BY Suart, 


HE TANITE CO, 

TROUDSBURG PA. 
TO BUYERS AND USERS OF MACHINERY. 
You will save money and get what you pay for 


by having us-examine machinery and report on the 
same before buying. Try us and be convinced. 
We also make drawings and blue prints, and give 
>PECIAL ATTENTION TO THE DESIGNING OF MA- 
CHINERY FOR ALL PURPOSES. Send for Blue Book 
giving more information. 
JONES & MACK, 
MECHANICAL ENG'R’S., 

5 W. 4th Street, Cincinnati, 

98 Lake St., 


C. B. JAMES, 7a 
FINE . | Gouri, 


PATENT BUREAU 
| L.A. McCARTHY, | J. B. SABINE, 


Manuger. Attorney at Law. 
Room 47. 181 BROADWA - Y. 














Oo. 


















SWEET’S 
Measuring Machine, 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO. 
Syracuse, N. Y. 








_ ERNEST W. NAYLOR, | 
Consulting, Contracting ald Mechanical Engineer, 


149 BROADWAY, N. Y. 
CRANES OF ALL DESCRIPTIONS. 
HYDRAULIC CRANES AND MACHINERY A SPECIALTY, 


STANDARD O1L CUPS. 





ERY. 
A. J. WILKINSON & 6O., 


184 Washington Street, 
BOSTON, MASS. 


WOOD-WORKING MACHINERY. 


A HISTORY OF THE PLANING MILL. 
With practical suggestions for the Construction, 
Care and Management ot Wood-working Machin- 
ery. By C.R. Tompkins, M.E. 12mo, cloth, $1.50. 











JOHN WILEY & SONS, New York, 
PUBLISHERS OF SCLENTIFIC AND INDUSTRIAL WORKS, 
*,* Catalogues Supplied gratis and free by Mail to order 








[Suu 
PUMPING 


MACHINER 





113 Federal St., 
BOSTON. 





93 Liberty St., 5 
NEW YORK. 


For Geng 
Every 
Class 
of Work Illustrated 





i > i 
ae aoe 


(CORT ay 








THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 

New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE 





S(.Gb. 


For tools and dies of all kinds. So 
uniformly good as to leave no excuse for 


buying foreign products at any price. 


MILLER, METCALF & PARKIN, 


136 FIRST AVENUE, 
PITTSBURGH, PA. 


64 and 66 SO. CLINTON ST., 
CHICAGO, ILLS. 


480 PEARL STREET, 
NEW YORE. 








Just introduced. 
improvements. 
plete catalegue of foot and power lathes and tools 
mailed on application. 


167 W. 2nd Street, Cincinnati, Ohio. 


SEBASTIAN, MAY & C0.’S 


—NEw— 


18-in. Engine Lathe 


New design. All the latest 
Write for cuts and prices. Com 








TOBIN 
BRONZE 


Send for Circ:ilar. 


Rods for pumps and bolts. 
for pump linings and condenser tube sheets, &c. 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
Yacht shafting. Rolled sheets and ae 
Ingot metal 


car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Sole Manufacturers. 


NEW YORK. 





HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 
Ey our New and Revised Catalogue of Practical and Scien- 
tific Books, 80 pages, 8vo., and our other Catalogues and Cir- 
culars, the whole covering every branch of Science applied 


tothe Arts, sent free and free o stage to any one in an 
part of the world who will furateh his address. d d 


AUTOMATIC GREASE EXTRAGTOR. 


For removing 
Grease from 
f the exhaust of 









pressure, yet 
effectually sep- 
arates entrain- 
ed oil & grease, 
and automati- 
cally delivers it 
to a suitable 
receptacle. 


EFFECTS A SAVING IN FUEL, OIL, 
BOILER CLEANING AND REPAIRS, 


UNION STONE COMPANY, 


38 & 40 HAWLEYST., 36 JoHN Sr., 
BOSTON, MASS. NEW YORK. 








i OOFEINELEG ures ® SVRACY SE: 


Er iti boli meh tlitilita 
MACHINIST'S SCALES, 


PATENT END GRADUATION, 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 








COFFIN & LEICHTON, SYRACUSE, N. Y, 
“Star” Si Cut- 
Foot Lathe L ting Autor 
Swings matic Cross 
9x25 in. Feed, etc. 













Scroll Saws, Catalogue 
Circular ‘ree 
Saws, Lathe of all our 





Mortisers. Machinery. 


Seneca Falls Mfg. Tt. 687 Water St., Seneca Falls, N. Y. 


W..C. YOUNG & CO., Wistsint2" 


ine Lathes, Hand Lath i 
T POWER LATHES SLIDE RESTS, ETC. 


Wood-Working Machinery, 


For Chair, Furniture and 
Cabinet Factories, Box Shops, 
Planing Mills, Pattern Makerr’ 
use, etc. 


ROLLSTONE MACHINE CO. 

















45 Water St., Fitchburg, Mass. 





CURTIS RETURN STEAM TRAP. 


For returning steam, 
condensed under pres 
sure, automatically in- 
to the boiler, under 
high or low pressure. 


Manufactured by 


CURTIS REGULATOR CO., 


Boston, Mass. 

General Agencies: 
109 Liberty St., N. Y. 
66 N. 4th St., Phila., Pa. 
108 6th Ave., Chicago, Ill. 
210 S, 3d St., Minneapolis, Minn. 
z 707 Market St., St. Louis, Mo, 
Sena for Circular No. 17. 








—. ere SCREW-CUTTING CENTER 
ywrEesco., TWIST DRILL GAUGE. 


Fine Machinists’ Tools —-E. Boston, Mass.—Send for Circular. 





IF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 


For STEADY Eveay par AND ALL NIGHT SERVICE AND AT A 
OW PRICE, WRITE TO 


COOKE & 00., 22 Cortlandt St.,, New York. 


Twelve Hundred Engines in use. 
Please mention this paper. 








BETTS MACHINE Co., 


WILMINGTON, DEL. 








MACHINE TOOL BUILDERS. 
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eam SOLE —_ 
MFRS. OF 


NICHOLSON FILE CO 
Fils han 





FILE BRUSH. 


FILE CARD. 


Having the Increment Cut. 


The illustrations herewith presented exhibit more convenient and durable forms of File Cleaners 
than are usually found, the majority of those in use being rudely devised _and troublesome, and we 
believe, for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have not alre ady given them a trial, will find it to their advantage to order the File Card and File 

Manufactory and Office, 


PROVIDENCE. R.1., OU. SS. A. 
THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 





3 ALL KINDS. LUBRICATORS FOR SIN- 

= GLE OR DOUBLE CONNECTION. 

: PRICE LIST. 

E: er ower ee 3 

7 Price. $10.00 | $12.00 | $15.00 


+ pt. | + pt. | 
"NATHAN MANUFACTURING CO.. 
__ 92.8 4 LIBERTY STREET, NEW YORK, 
HOWE, aROWA & 0. Limited), tne, wser, wowe 4 c, uintes 


Manufacturers of i kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, I2 Cliff St. Chicago, !7! La Salle St 


Capacity . a ad < pt. 

















ESTABLISHED 1859. 








Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Quecn Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 




















WENTY YEARS WITH THE INDICATOR. Investigate the merits of the Reliance 
— Safety Water Columns. It pays to keep 
{Pray.) Vols. 1 and 2 (one volume.) Seventh ‘ i @ poste d. Many of the largest corporations 
thousand. Large 8yo, 285 pp., many illustra- a have found it profit: ible to discard the 
tions. Price $2.50. Joun WitEy & Sons, 15 Astor old appliances, and adopt these safe 
Place, New York. guards. There is always economy in 
safety. Send for illustrated price- -list. 
ROOTS’ NEW ACME HAND BLOWER. UGE COMPANY 
For ies ksmiths, a the. Slow § Spend, Posttive Blast, Is Durable, RELIANCE GA , 
d ¢ ; »P. 
eT ag ee ag otny ag — 27 Euclid Ave., Cleveland, 0 
2 - 
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BEAUDRY’S 
DUPLEX 


FORAY PRESS, 


PUNCH & SHEARS. 
BEAUDRY & CO., 


Formerly of Beaudry's Upright Power Hammer, 


SOLE MANUFACTURERS. 


Also Manufact 


HARD COAL HEATING FORGES. 
Boom 4, Mason Bulding, 


70 KILBY STREET, 
BOSTON, MASS. 


urers of 


Cc. w. 


South 


LE COUNT, 


Norwalk, Conn, 
REDUCED PRICE OF LE COUNT'S 









= HEAVY STEEL DOG _» = = = 
4 No. Inch, Price. Foor 5 
P| 1 38 ~ 40 © = 
+e 9 1-2 % an oo 
$2 5.8 7 o 
we ‘ ‘ a — 
2. , a — 
Red 6....1 ,- 
eo 7....1 18 Om 
y ..2¢ 
z 138 a 
= 112 . 
ee 134 5 
“ 2 2s 
2° 214 >= 
. 212 ea) 
Pej 3 an nod 
= 3 1-2 a &o 
ee 4 —_ 
I 4 1-2 . 
x r Q OK 3 
- J ‘ ? a 
R Fullset of 19 $23.6 > = 
3 20 cext b 1-2 CoQ 
ne 1 (ext.) ¢ 4 
One Small Set of 8— by 1-4 inches to 20 inch, ® 6.25 


One Set of 12 


continued by 1-2in. to 4 in, 13.25 


sew GATALOGUE OF TOOLS 


And Supplies sent free to any address on receipt of Ten 
Cents in stamps (for postage). 


Chas. A. Strelinger &Co,, X09" Detroit, Mich. 


by 14in, to2 in 








GERMANTOWN JUNCTION. | 
PHILADELPHIA 
ALL SIZES 


DUPLEX PUMPS every service 
D fk 








era A fe ‘( 


—* 
BREWERS AIR PUMP FIRE TLE — PUMP 
iN DiANAPOLIS IND. “== 


HALL DUPLEX STEAM PUMPS. 


Send for New Catalogue. 


HALL STEAM PUMP CO. 
91 Liberty St., New York. 


FOR SALE AT FACTORY PRICES BY 
Branch Offices, 520 Olive Street, St. Louis, Mo., and 68 and 70 South Canal 










Bo! LER FEEDER 


PUMPING MACHINERY 
FOR ALL PURPOSES. 






































Boiler and 
Pump Combined 


Fire Pump. 





—+—, THE t+ 
BUFFALO STEAM PUMP CO. 


Street, Chicago. Hl. A Aller, New York; i. I. Snell, Philadelphia, Pa.; 
eee Shaw, Kendall & Co., Toledo, Ohio; Kenne dy & Pierce, Denver, Col ; Sherriff 
a teas & Ashworth, Pittsburgh, Pa.; ¢ ‘olumbus Supply Co., Columbus, Ohio; Forbes 


om; BUFRALQNY. Sas Liddell & Co., Montgomery, Ala.: J. Baur, Manistee, Mich.; W. A. Wain, De- 
\ SE troit, Mich.: Wickes Bros., EK. Saginaw, Mich.; A. Leitelt, Grand Rapids, 
Mich.; Rundle, Spence & Co., Milwaukee, Wis.; Joshua Hendy, San Fran 
cisco, Cal.; George Worthington Co., Cleveland, Ohio ; Flynn & Emrich, Bal 
timore, Md.; Bailey and Lebby, Charle ston, S. €.; O. B. Goodwin, Norfork, 
Va.; Walworth Supply Co., Boston, Mass.; Leeds- Barratt Co., Minneapolis 
Pion St. Paul, Minn.; D Elsing ger, Scranton, Pa.; Dugan Bros., § Salem, Ore.; 
Wm. Gardner & Co., Portland, Ore.; Brooks, Eau Claire, 


a, ¢ Wis.3 J. J. 





Howden, Muskegon, Mich.; John Hutchinson Mfg. Co., Jackson, Mich.; Port 
Huron Steam Fitting Co , Port Huron, Mich.; E. F, Cooley, Lansing, Mich.; 
Shellhorn & Rich, Cheboygan, Mich.; Tennessee Range & Mfg. Co., Nash 








ville, Tenn. 


FITCHBURG MACHINE WORKS, 


Manufacturers of 


Metal-Working Machinery. 


OFFICE AND WORKS 


NOS. 13 to 21 MAIN STREET. 
FITCHBURG, MASS. 










SEND FOR CATALOCUE E. 


FINE TAPS, DIES, 





REAMERS, 





LIGHTNING AND CREEN RIVER SCREW PLATES. sent 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


oe ISTHE ISest Injector 
| RUE’S © EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 


Boiler Washer and Tosting Device. 
Uses Warm Water, avoiding injuwy 
and facilitating the Raising of Steam, 


RUE M’F'’G CO., PHILA., PA, 
CATALOGUES FREE. 


WORTHINGTON 
Independent Condenser 


ONLY APPARATUS that can 













VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





PATTERNS called for and CASTINGS delivered 
anywhere in # 


N. Y. City. 


MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 


charge WATER to TANK at any 
i height, 

This feature is appreciated by 
PAPER MILLS SUGAR REFIN- 
ERIES COTTON and WOOLEN 
MILLS 


HENRY R WORTHINGTON 








FACTORY, 6 MEDFORD ST., 


(Near B. & M. Depot.) 





ron tan of T. Shriver & Go., 


333 E. 56th St.,N. Y. City. 


NEW YORK 








CASTINGS 


IN QUANTITY At FAVORABLE PRICES, 


BOSTON 
ST LOUIS 


PHILADELPHIA 


CHICACO 


ST PAUL 


SAN FRANCISCO 


12 


Facts :—1889 marks the 30th: YEAR 


THE HARRISON 


The results obtained by many of the largest steam 
horse-power of them during that length 


AMERICAN 





MACHINIS 


[Jury 25, 1889 





of the life of 


SAFETY BOILER. 


1 users of the country, who have used thousands of 
of time, will w arrant your investigating 


their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Juncti 


on, Philadelphia, Pa. 





ate pURPOSES, 


Povo Bvof ERIN)» 
Si.Loiwys Me, 


KANSAS CITY, MO. OMAHA, NEB. 


THOS, H. DALLETT &60. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 

















Over fifty 
this system of boiler to be the best in eve 


ears’ competition has proven 


respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 


Send for description and historie s of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 








THE STERLING WATER TUBE BOILERS 


Have maneeeny large steam and water spaces a 


nd well-defined circulation. The fire-brick furnace 


and almost vertical water tubes give remarkable economy of fuel with rapid and steady 


steaming. Dry steam at any pressure. 
Freedom from leakage and re 
Three man-holes give quick ac 


airs. 


Large mud-drum. First cost moderate. 
No cast metal. No hand-holes. 
cess to every part of the boiler. 


THE INTERNATIONAL BOILER CO., Ltd., 


714 CORTLANDT ST 


REET, NEW YORK. 





STILWELL'S PATENT ots STEAM-FEED WATER PURIFIER. 





the formation of SCALE i 
Catalogues on application. 


STILWELL & BIERCE MFG. CO., 


(HORIZONTAL STYLE.) 


Entirely prevents 
in steam boilers. 


Removes all impurities. 


DAYTON, OHIO, U. S. A. 














PUNCHING « > SHEARING MACHINERY 


* BOILER MAKERS ROLLS. 
Sew Doty Manu 


Janesville , +s 





FACTURING © 











, TANDARD 


COMPOUND 








eo ee fel EVERY 3s 
DESCRIPTION. 


yEIN GINNATI, ¢ O.C 








The Best EMERY WHEEL Made is the 


“NORWICH.” 


FOR PARTICULARS SEND TO 
MONTGOMERY & CO., 
105 FULTON ST., NEW YORK. 





Naval Size 10x34x 
Constructors 14 in. Com- 
Architects. (plete pocket 
Builders book. All 
Mechanics. 


mm Mechanical. 
‘m= Marine. 
Electrical. 
Mining. 


Patent 
CALCULATOR, 


ivdraulic. ponanic practic al prob 
I y — Assayers. lems solved at 
Heating. Chemists : 

1 ; 1emists, sight. Mailed 
Sanitary. Sei $ . 
Military Scientists. on receipt of 
. esa Students. 75 cents, 








R. ©. SMITH, No. 1 Broadway, N. Y. 











Quicx-Action VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 









“INDIA: 


SILVER LEAD 


FOR SMOOTH CASTINGS 
or THE SURFACE OF MOULDS ano GATES, 
JOSEPH DIXON CRUCIBLE CO., 
Manufacturers Pencils & Graphite Specialties, 
| JERSEY CITY, N. J. 





SIMPSONS CENTRIFUGAL SEPARATOR 
AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers, Etc. 

Also Keystone Feed-Water 
Heaters and Purifiers, Key- 
stone Belt Pumps, Simpson's 
Centrifugal Exhaust Heads and 
other Engineering Specialties. 
Steam Plants furnished com- 
plete and erected. Send for 
particulars. 


_, RMEYSTONE ENGINE AND 


, MACHINE WORKS, 
FIFTH AND BUTTONWOOD STS. PHILA., 
Or, ARTHUR APPLETON, Selling Agent, 45 Cortlandt St, N, Y. 











MANUFACTURERS OF 


WESTCOTT CHUCK oN 





SEND FOR CATALOGUE. 24 


GEARED CHUCKS. 
LATHE and DRILL pps. "coeci 


1088 * 

ct 

CHUCKS Ie 
; 1 . 


aws Reversibie. 





Capacty fin 








Hydrostatic Machinery 


PRESSES, 
PUMPS, 
__ PUNCHES, — 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


Vault Elevators, &c., &e. 
WATSON & STILIMAN, 


204-210 E.43d St., New York 


CHUCKS 


SEND FOR 


NEW CATALOCUE. 


THE HOGESON & PEITIS MFG. C0., 


Est. 1849. NEW HAVEN, CONN. 


CHAMPION INDPT. CHUCKS. 


An entirely new line of of small Chucks p provided with 
8 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 


Ask for our Champion Indpt. 
dealers or write to us. 


THE D.E. WHITON MACHINE CO. 


NEW LONDON, CONN. 
UNIVERSAL RADIAL 


3 ). ~ RADIAL DRILLING MACHINE 


= =» THREE DESIGNS. SIX SIZES. 
Mi sza"MBODY ALL DESIRABLE FEATURES 


= Pty & UPWARD 


























Chucks at your 











7 
nF UNIVERSAL RADIAL DRILL 0 
INCINNA 
- 7” 
Q Ss yoo 
qe a mM 
~ , = 4 
297 ca 5 Fk 
= ca = id 
Sm ais ee | one 
Shi. 25/33 
A aE 25 ep? 
=Qa tz ee 
cS 27 © 
mq °s - Oo 
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SMOOTH 
INSIDE & OUT, 


SCROLL SAWS 


THE 


FLEETWOOD & DEXTER 


ARE THE BEST. 


THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 


WILMINCTON, DEL., U.S. A. 

















IMPROVED INDEPENDENT CHUCK. 
Made by THE E. HORTON 4 a co., 
Windsor Locks, Conn., U.S.A 
SEND FOR ILLUSTRATED CATALOGUE. 





NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK 6O., 












HARTFORD, CONN. 
Emery Wheel sf ‘00! Grinder. 
5 5 Styles & Sizes. AG SPRINGFIELD 
oon ] Glue & Emery 


Wheel Co. 
ian Spring- 
y field, 


WRITE FOR Mass. 


N’s’d Circular, 
No. D. 
Patented Sept, 
25, 1883, 





DRT DROP PRESS. 


NEW HAVEN 
ECKS Pat & ® PECK, CONN. 





STANDARD. |= 


PUNCHE Si 


T3318 ONV NOU! 
103 41S UO 
KALSAS LSHHU 





A? .E.LONERGAN &CO. 
m 211 Race St., Phila. 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulziion 


POrl 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma 
rine Boilers, also the 
‘** Reliable ”’ 
Trap. 

1888 Catalogue 
free on application. 


Steam 





A NEW PATENT ADJUSTABLE REAMER, 


thoroughly tested 

and practical, A set 

of five will ream any 
ossible size, from 
8-16 to 414 inch. 


Send for Circular. 





SOLDERING "ia 
may be done without R U ST 


causing 


by using our Non-Corrosive Soldering Fluid. 
Sample Bottle, prepaid, for ro cents 
FOR SALE BY ALL DEALERS. 





.| STERLING ELLIOTT, NEWTON. 


MASS. 








Made any size required, 
the ends at same time. 
variable feed that feeds either way. 


1025 Hamilton St.,, 


CYLINDER BORING AND 


FACING MACHINE. 


Will bore cylinder and face off 
Built strong and powerful; has 


PEDRICK & AYER, 


Philadelphia, Pa. 















i oa 




















Saf asad 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Sectors, Mass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


» BOYNTON’S ADJUSTABLE 
uy ALLIGATOR WRENCH. 


Quick and 
handy in ad 
justment. 

Invaluable 









. ; z 3 € for work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged stee Qs Six sizes. Manufactured by 

; AMPBELL PRINTING PRESS AND MFC. CO. 
160 W tT ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 





> 2 & |\NEW MACHINE TOOLS 
2S 
qa 
c 6 3 FOR IMMEDIATE DELIVERY. 
oad 2 
= . 7” | : Ree d Lathe 10’ swing, 4 ft. be “d. 
' aes 43" 5 ft 
OF | = ie ntice Lathe 12’ swing, 5 ft. bed. 
oy «& "| 1 Lathe & Morse Lathe 13” ‘swing, 6 ft. bed. 
cy | @ | 8 Blaisdell Lathes 14” swing, 6 ft. ‘bed. 
Bit a | = | 1 Lathe & Morse Lathe 15’’ swing, 6 ft. bed. 
‘ a ms | Hs Blaisdell L athes 16’ swing, 6 ft. bed. 
edizsgs aE 
mW OM<0 | | =| 2 Dexter Lathes 16” 6 ft. 
3 ro) m 4 1 om os 16 ot. ** 
aa © = a * Flather Lathe 16” “ 6ft. * 
be 4 th 5 Ay rt 18 “ gft 
x Q 4 Blaisdell ‘* 18”’ a fe 
: “ “ in’ oft. ¢ 
a - ~ = “ s“ 22 “ee 11 ft ‘ 
ee rom Fifield ‘ 7. S 40 ft. 
Oo ee ro Lathe & Morse Lathe 27” swing. 16 ft. bed. 





Fifield Lathe 30’ swing, 16 ft. bed. 

Blaisdell “ 30’ me Ae 
Ww hitcomb Planer, ple anes 17’ ‘'x17’’x4 ft. 
L athe & Morse 20/’x20’’x4 ft. 
22’’x22’’x5 ft. 

Pe ease Planer, pl ines 24’ <24/ ‘x6 ft. 

26/'x26’’x6 ft. 





Walcott Shaper 32” stroke. Very heavy. 
3 Pre ntice Bros. U pright Drills 4 swing. 


se 


So 


25’ 


“oe ee we ee 80/’ “ 

1 Blaisdell et ‘ci’ : 

2 No. 1 Square Arbor Brass Lathes 15’’x5 ft. 
2No. 2 Cabinet Turret *“* 38" x6 ft. 
Hurlbut Cuting-off Machines 2, 3 and 4 inch. 
Br: 1iné ard Milling Machine No. 3, Second Hi and. 
Large Index Machine 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 


Lathes, 
Planers, 
Drills, 
Slotters, 


Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


WILLIAM BARKER & CO., 


- Manufacturers of 


Iron and Brass Working 


MACHINERY 


140 & 142 E, SIXTH ST,, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 


—— oo gg heegaga oe guage ge a 





NGINE zat Hand Lathes, Fi 
es, Hand Lathes, Foot Lathes, U ht pe 
Machines. A ents, yArnt 

MOORE JBERTY STREET. New York. Ne HAS 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 
Machinist, 
BREHMER BROS. 
440 N. 12th 8t., Philadelphia, Pa. 
























H. B BROWN & CO, 


EAST HAMPTON, CT. 


gy SHAPING MACHINES 


FOR HAND AND POWER. 
6’’, 8’ and 10” Stroke. 


Adapted to Ail Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 











SHELLENBACK PULLEY LATHE 
Pulleys Turned and Bored Simultaneously. 
{2 The Greatest Labor Saving Tool of the Age! 
MANUFACTURED BY 

CITY MILL 








RICHMOND WORKS, 








; ; ' = RICHMOND, INDIANA. 
Head Chis Swice! Now Maain! 
Engineers, Machinists, Steam Fitters, Boiler Makers, 
r for that matter any Intelligent Man, located in, or 
visiting, any part of the country where Steam Boilers 
ire in use, can learn of an excellent opp: yrtunity to make 
money by introducing a small article for which a demand — OF — 
exists on every Steam Boiler, large or small. Sample 





can be carried in the pocket. Address, enclosing 4 cents 
in Stamps for full particulars, and mention where you 
aw this. Postal Cards not noticed P. O. Box go6, 
Philadelphia, Pa. Splendid field in this city. 
‘NEW AZT P 40f ,,814] ut Suryjou,, st aay] 


BRASS and 
COPPER 
PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING 60. 


82 River Street, NEW HAVEN, CONN. 








a Wo AACA CARY & MN COE 
RIPTION 





Fi 
(EEL WIRE e) EVERY 2 pesch SPRINGS 


&SIEtlL ol 








Bridget, Machine Tel Works 


E. P. BULLARD, Prop 
BRIDGEPORT, ‘CONN. 








D. SAUNDERS? SONS 


MANUF aa YX OF ORIGINAL 
TRADE MARK. 


ire cme 4 aay MACHINE 


BEWARE OF IMITATIONS. 


None genuine without our Trade-Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use,a specialty. 


Send for Circulars, YONKERS, N.Y 


LACKAWANNA 
GREASE CUP 


Will Save its Costin Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR, AND 
COST OF COTTON-WASTE. PRE- 
+ a DRIPPING AND SPATTER- 








“37 & 51 INCH seama & TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES, &c. 


KEUFFEL & ESSER 00,, 127 FULTON Sr, NEW YORK. 


Manufacturers of DRAWING MATERIALS, &c. 





A POSITIVE FORCE hs EED withthe 






most PERFECT REGULATION and 
GREA ATEST CONVESTENCE in opera 
tion yet attained in any device for the 


| lubrication. of machinery. Works 
; equally wellinevery possible position. 


me Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton, Pa. 


“*SUPERIOR SWISS” DRAWING INSTRUMENTS 

“BEST GERMAN” DRAWING INSTRUMENTS, 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
gles, T-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION. 


‘IZ*“AY Be TN Nw Sa 


vi FOR CUPOLAS, FORGES. aa eAkS “Kc ; 
—— 1) 


EXHAUSTERS.S 
“ONY UUTEWW sy, sgt Po 
y DUFFALO 3 Poner co. L lam 
BUFFALO, N.Y. /—~ 
—— WS) = : 
WZ RAFU Wo Sn 








a 


ee 


BEATERS VENTILATING. WHEELS. © | 
\ 2 LLL ee uh 


aT AND WELDING BY PETROLEUM AIR BLAST FIRES. 


THE AERATED FUEL COMPANY, J. H. BULLARD, GENERAL MANAGER, SPRINGFIELD, MASS. 


Oe 











REPRESENTED BY GEO. M. SMITH, Los Angeles, Cal. 
W.S. COLLINS, 171 B’way,N. Y. J.M. DAVIDSON, Columbus,0. 
CHILION JONES, Gananoque, Can. 1.C. HOWES, Kansas City, Mo. 
WILLIAM PICKETT, SON & CO., 170 Lake St., Chicago, Ill.,and 
HARRIS & COWDERY, Ashtabula, Ohio. ({St. Louis, Mo. 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. 

ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. 


PHOSPHOR- Vi ale 
e aaBITT METALS © 


PAUL S.REEVES aig 
760 S.BROAD ST. 








SEND FOR CATALOQUE. 


(CESTER MACHINE SCREW CO. 











Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 











--COMPLETE STEAM PUMP 
ONLY SEVEN DOLLARS 
DEMAND THIS\ PUMP 
(eo) am @ ©) 8) =; 
DEALER 


Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 


Our Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others, 


OR WRITE 
TO US FOR PRICES. 
Van DuZeENn’s PaTENT 


W/N ND] 0)-4 a io a ED oe 


SOLE MAKERS 
INCINNATI, 





Send for Catalogue just published, 


L.W. POND MACHINE CO. 


Manufacturers of and Dealers in 


‘Tron Working wrynont 


Improved Tron P lane rs aspecialty. , 
Feed, patented Fet 9%, 1886. Belt = 
Shifter patented Nov. 2, 1886. 


140 Union St., 
Worcester, 





—=-_ 
——— 
Fo ——— a 









P, BLAISDELL & C0, 





Manufacturers of a 
\ hi ' { | t Lodge, Davis & Co. 
Lake & Canal Sts., 

QCHINsts 2006, om 


WORCESTER, MASS. 


Western Agents. 





ADAMS AUTOMATIC 


BOLT*NUT THREADING MACHINES 


MANUFACTURED ONLY BY THE 


ery MANUFACTURING COQ. 
CHICAGO. 


REGULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
their kind. They are the standard adopted by the American and Southern cotton 
oil companies. Over 700 of our reducing valves were used by one car-heating firm 
last year. Send for description to 


MASON REGULATOR CO., 22 Central St., Boston, Mass., 











Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLSFOR WORKINGIRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Autos 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


TRE LONG ALLSTATTER (0am 


OHIO, 
Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


| 3 Punches and Shears, * | i Mi ( 











~~ ln 
=a 


OVER 300 SIZES. my | i 
ALSO ! 
Power Cushioned Hammer. 


AIM FMACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers or ‘* ACME ’’ 


Single & Double Automatic Boltcutters, 


Cutting from 8-8 in. to 6 in. diameter. 
for any service whatever. 


Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 
g rf F F 60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 

STEEL CASTINGS of every description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 

Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 

ROSE POLYTECHNIC INSTITUTE, MARKING MACHINE. 


TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING. Weare making a specialty of fitting up proper 
Well endowed, well equipped departments of Me- fixtures to NEATLY and RAPIDLY ROLL on, FLAT, 
chanical and C ivil Engineering. Electricity, Chemis- ROUND OR OVAL finished surfaces of IRON, STEEL 


try, Drawing. Extens SI & Laborato Ex. 
penises low. Forcatrneaddresst C Mendenhall’ Pras | OCBRASS, TRADE MARKS, NAMES, OR ORNAMENTAL 
ES. We give be low representative concerns 


—vvmcsemee | DEVIC 
Over 200 are in 
Snell Mfg. Co., on bits; Stanley Rule & Level Co.; 
For Machines or Information, address the | 0’ imperfections sent us will be marked with some 


weer in their lines that are using them. 
Buffalo Hammer Co.; Kearney & Foot, files, 2 
| Manufacturer, die on hand to show what can be done. 


use, Collins Co., on axes; Morse Twist Drill Co., 
For Reducing and Pointing Wire, Hj tutaio tiamiier ‘o.;| Kearney’ & Foot, files, 3 
1S. W. GOODYEAR, Matera, Gt.| DWIGHT SLATE MACHINE CO., 













PAT. DEC, 5, 1882, 
PAT. DEC, 4, 1883, 
PAT. AUG. 25,1885. 





FROM 1-4 TO 15,000 LBS, WEIGHT. 

True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position or 








~ 


tase Co.; Bay State Arms Co.; Whitney Arms Co.; 
RODS AND WIRE FOR DRAWING. hours. Correspondence solicited. Sample pieces 





on drills; Wiley & Russell, on taps; Dueber Watch 
ESPECIALLY ADAPTED TO POINTING WIRE | twist drill 600 dozen pieces can be marked in 10 
HARTFORD, CONN. 








Piiin agit ADD abet SUE bao 


te Corliss Steam Endine Co. 


PROVIDENCE,R.I. 
Incorporated June, 1856, Established by 


CEORCE H. CORLISS, 


INVENTOR OF THE CELEBRATED 


“CORLISS ENCINE: 


DESICNER & BUILDER OF THE FAMOUS 


“CENTENNIAL ENGINE? 


Exhibited at the Philadelphia Exposition,1876. 
with heavy special tools, of his 


invention, for the manufacture of this perfected engine, which is a guarantee of superiority 


These works have been fully equipped, at great cost, 


in workmanship, and interchangeability of parts, never before attempted in the line of steam 
machinery. 
The public will understand that we have no relations with American or European builders 


* 


of so-called ‘Improved Corliss Engines,’’ and that the final and perfected Engine of Mr 


George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Onuss Parcut Venneat Tusuuar Wars, Lie Bortsn, 


Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 















BEMENT, ‘MILES & CO., 
PHILADELPHIA, PA. 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Ete. 


SOUTHWARK FOUNDRY & MACHINE CO., 


PHIL -ADELPHIA, PENBA. 
BOILERS. | BLOWING me 
TANKS. REVERSING 
STEAM ENGINES. 
HAMMERS. CENTRIFUGAL 
HEAVY | PUMPS. 
CASTINGS. ‘STEAM PUMPS 




















SOLE MAKERS OF 





PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 
THE HLES 20H C2, y “~~” MACHINE TOOLS. 


=< WILMINCTON, PATENT PLATE BENDING 
DELAWARE. : ALL SIZES. 


ROLLS 











FOR 
Boiler Mak=- 
ers, Bridge 
Builders, 
Ship Build- 
ers, Rail- 
road Shops, 
Locomotive 
and Car 
Builders, 
5 Etc., Etc. 


STANDARD TOOL CO., 


ATHOL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, og Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


ORLISS | THELANE & BODLEY CO. 


ht HIGH PRESSURE, CONDENSING and 


2. COMPOUND 


at » CORLISS ENGINES 


EA 0° STEAM OUTFITS 
THE LANE & BOOLEY CO, 35020 ens 
STEAM ENGINES 


Upright and Horizontal, 
Stationary, 
Portable and Semi-Portable. 
8 to 16 Horse Power. 
fue, Illustrated Pamphlet Free. Address 
S JAMES LEFFEL & CO 
SPRINGFIELD, OHIO, 




















NEW AND SECOND-HAND 


MACHINERY, 


FOR IMMEDIATE DELIVERY. 











1 14 in.x6 ft. Engine Lathe, Hendey, new. or 110 Liberty St., New Yor’ 
2 14 in. x6 ft. Blaisdell, good, ‘ 
? in. x6 ft. ed ” Star Pool Co., good, 
in.x8 ft. * “ Star Tool Co., good, | W M oO O S 

1 15 in. x6 ft. « Kod Lathe & Morse, good, H E AT E R sé R 
1 16 in. x6 ft. i bas Shawmut, good, OF THE 
1 16 in. x6 ft sat ae Hendey, new, 5 
116in.x8ft.  * 4 Hendey, new, BINGHAMTON HYDRAULIC POWER CO. 
1 17 in xk ft - Fitchburg, good, 
2 18 in. xs ft. si Star Tool Co., good. BINGHAMTON, N. Y. 
1 19 in.x7 ft. ba Light Pattern, good, ———— 
Bde} Fitchburg, AL. THE most efficient and the 
1 22in.xl0 ft. “ - Fitchburg, Al. most economical means of ob- 
1 24in.xl0ft.  $ Fitchburg, Al, taining small power. A Motor 
1 24 in. x12 ft, . vd Fitchburg, Al, which does the greatest 
1 31 in. x20 ft. L. W Pond, fair. amount of work with 
1 32 in, raised to 39in. x16 ft. Eng. Lathe, Obl, late pattern,A 1 ® the use of the smallest 
i 54 in,x20 ft. Engine Lathe, Fitchburg, new. stream of water, and 
1 No. 2 Cabinet Turret, American Tool Co., Al. > which is best adapted 
1 14 in. Trav Head Shaper, Fitchburg, new, for running both 
1 10 in, Shaper, Fitchburg, Al. cheaply and most 
1 26 in, Lodge, Davis & Co., new. efficiently Printing 
1 22 in.x6 ft. light pat. Pl: aner, Putnam, good, Presses, Elevators, 
: ais , Fite hburg, Al. Church Organs, Coffee 
1 ‘en i3 “ “ Al Mills, Sewing Machines, 
1 60x nix 2d re rn . Lathes and Dental Contri- 
' 261 — Pulle ay Mac hine, 1 he 2ad. Ste vens, good, vapors, and in fact any plece 

36 i ood yw » » - 
1 one Milling Mac hine, Gage, or Mb = is pptive cinos- 
1 No. 1 Universal Milling * . ynon, new. “ I 3 
1 Die Sinker, Fynon, new. paper. 
1 60 in. Horizontal Boring Mill, new. 





EXHAUST TUMBLING BARRELS. 


save) Henderson Bros. 
YA ees MANUFACTURERS, 

. WATERBURY, CT, 
4 Send for Cirealar 


BALL AUTOMATIC CUT- OFF ENGINES, 


BRIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 


Agent for HALSEY’S PORTABLE POWER DRILLS, 
FITCHBURG MACHINE WORKS. 


Also full line BRIDGE AND BOILER TOOLS. 


J. J. McCABE, 


121 LIBERTY ST., NEW YORK. 











NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
In Use, Over 1,000 25, to 1,000 e ° 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 





SS mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
INSON, 154 Washington St., Chi 
SHLBS AGENTS: W. L. SIMPSON, 1 3mtizmuters toner reese cose 


KENSINGTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSINGS ROENEWABLE-SEAT GLOBE, STMAIGHTWAY and CHECK VALVES. | 


The Renewable-Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first-class valves. The seats are simply screwed to 
place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or other fluid 
pressure, 

Wealso manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier ; and Pump Governor. 


SEND FOR CIRCULAR. 


ALBANY STEAM TRaP Co., 


ALBANY, N. WY. 


“OTTO” GAS ENGINE WORKS ee 

SCHLEICHER, SCHUMM & CO., | Ee | BROWNELL 

33d & Walnut Streets, 151 Monroe Street. 
Philadelphia. Chicago. 


New York Agency,18 Vesey St. 


OVER 25,000 
ENGINES S SOLD. 


HORIZON TAL 

** Otto’? Gas Engines. 
VERTICAL 

** Otto’? Gas Engines. 
TWIN CYLINDER 

** Otto’? Gas Engines. 
o— x COMBINED 

“OTTO” GAS ENGINES AND PUMPS. 
a = COMBINED 


“QTTO” GAS ENGINES AND DYNAMOS. : FLEXIBLE METALLIC FILLET 


” 
Consume 25 to 75 Per Cent. Less eo eae ANY 6 For Pattern Makers’ Use. 
other Gas Engine doing the same work H. WHITE, 44 N. 4th Street, Phila., Pa. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 
JAS. HUNTER & SON, 

North Adams, Mass. 


WESTON ENGINE Co. 

















= Step or Thus bai 
FOR 

Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 


Correspondence Solicited. 




































































PAINTED POST, N. Y. ici MN a ar 
= Ayre ont uluubilaaliintuatuluulastnfastal | 1 
) ENCINE. R S. STARRETT, 
CORRECT IN Manufacturer of 
Y Design 
= Workmanship FINE TOOLS, 
and Price. ATHOL, MASS. 
xe - eee = 5to75 H. P. plate 
New York Selling cate z.2 BARRON & 00., 40 Cortlandt Si SEND Stamp FoR Fut List. 
IMPROVED PATENT POR- aul hulu! wushul RAITT AAT Luhul uth itil jul ili! lu eouluslint | iid udu) 
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TUBULAR BOILERS. 


HEAVY FLY WHEELS 
4 A vee a4 Y. 
3 N SIZES UP TO 


6 FT pia. RY IN FT FACE 





Eclipse Corliss Engine. 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT S8T., 
NEW YORK, 
Sole Eastern Agents. 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACEN 








FRIGK COMPANY, Diller 


WAYNESBORO, PA. 


.— ils | = ‘ 
‘A GENUINE “CORLISS.” 








Quick lifting, quick lowering, 
Hatchway and Outrigger 
Hoist, Dumb Waiter and Ele 
vator Gearing, Center Grind- 
ers, Drill Gu.des, Adjusta- 
ble Clamping Blocks &c 
Send for Catalogue. 


\ a ENERGY MFG. CO., 
1115 to 1123 §. 15th St., Phila, Pa, 
MACHINERY ON HAND. 

16in.x42in Plane or, RKridgeport, new, 
24in.x6 ft. Powell, 
30 in. xsft. ** each Atherton, Powell & H. & P. new 
36 in. x14 ft. Betts, good, 
36 in.xl0 ft. New Haven, 
6-8-10-12-15 in Crank Shapers. 


15x20 in. Friction Shapers. 








90-24-26 and 82 in. Geared Shapers. Alive to the remarkable development now being 
14 in. x6 ft. Lathe, _ Blaisdell, new, | Made in the manufacturing industries of the Great 
14 in. x7 ft. sy Bogert, "Tt Northwest, we have opened at corner Lake and 
loin.xband 8 ft.  * Porter, * , Canal Streets, CHICAGO, a store for the exhibition 
16 in. x6 and 8 ft. Blaisdell, < and sale of our 
oe 20 in. x6-8-10 & 12 ft. Bridgeport, . se 

in. x8-10-12 ft. = ifforent Makes, ” 
20 in. x8-10-14ft. Ditferent Makes, " IMPROVED ENGINE LATHES, 
20in. any length Be d - Bridgeport, “ 
20 insxl? ft. Wheeler, tair.| MONITOR BRASS WORKING LATHES, 
22 in. x12 ft. ” Niles, heavy, good. 
24 in, x8-10-12 - Bridge port, new. TURRET BORING LATHES, 
24 in. x16 ft. New Haven, cheap. 
beget one cheap, TRON PLANERS, SHAPERS, UPRIGHT 
28 in. x14-16 & I8ft. Engine Lathes, F. new. 
26-36 & 50 inch Pulley Machine, Steve a good DRILL PRESSES, ETC. 
ome ot Ger Azle Lathe, ta Ret tv Extra features on “try Lathes. 
- 23 25 2s inch Drills Blaisde all, t#~ Automatic Stop on Drill Presses. 
20-25 28 32ine = ad er NY 
Min. Plain Drill, Bona, ree t#*" No charge for extra attachments. 
42 in. Drill Bk. G. & Feed, N. Y.S. E. Co. good. (2 Western Agents L. W. Pond’s Improved Iron 
5ft. Arm Universal Radial Drill, eW. | Planers 
15x5 Square-Arbor Lathe, Am, Tool and Mch. Co. good aners, 
Cabinet Turret Lathe, I wdge, Davis & Co. new {2 Full stock of Machinery carried. 

vo.2 Screw Machine, Brown & Sharpe. ”" 7 . ’ . P 
Ames Index Milling Machine, fair t#* Complete Machine Shop outfits a specialty 
Lincoln Pattern, good order = ‘hias 
io. Land 3 Universal Mille ar, Brown & Sharpe, new é All tools f, 0, b, Chicago. 


2 Plain fzir order 


No o 3 Surface Grinder, Al 

48 in. Gear Cutter, each Gould & H. 4 & P 

Zin. Slotter N. Y.8. EK. Co., Al 

Knowles Key Seater No. 1. 

Slates Sensitive Drills. e ‘ 


Woods Center Bolt Cutter. 
No. 2 and 3 National Bolt Cutters, LA 
Turret Head Chucking Machines + 


Cold Rolled Shafting in Stock. Send for List. Write 


for what is wanted. Sit CHICACO. 
E. P. BULLARD, WORKS: CINCINNATI, OHIO. 


62 College Place and 72 Warren Street, New York G3 See advertisement, page 16. 








Dymo wp DRills 


—PROSPECTING. 


-, BAND FRICTION 


HSISTS, 


BSE My 1G MACHINERY. 





- =a = MANF'G. CO. 5. CHICAGO. U.S.A. 





WRITE FOR CATALOCUE AND PRICES. 








~ THE CINCINNATI! MILLING MACHINE CO., 
188 Second Street, Cincinnati, Ohio. 





PATENT FOR SALE. Automatic slack adjuster 
for Car Brakes, Fr: successful operation two years 
. & C., care AMERICAN MACHINIST, 








STEARNS MFG CO. 






ENGINES from 15 to 400 em cia 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


VAN DUZEN 


IGAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 

No Extra WATER RENT 

or INSURANCE. 

4...) INSTANTLY STARTED. 

DURABLE, RELIABLE, 

SAFE and ECONOMICAL. 








. 
Van Duzen Gas Engine CO., 

= : “po E. 2nd St., CINCINNATI, O, 
The J. A, MACKINNON MACHINE CO., Agents, 22 Warren St., N. Y. 


THE PORTER- seared ‘was 








— a - 
The ben Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 









TA A NEW quarter turn 


motion to re plac e 

quarter turn belts and bevel 

= CATS. 

> T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y¥. 


The BECKETT FOUNDRY & MACHINE CO., 
» <> 





ARLINGTON, WN. ). 


Manufac ture rs of 


The" MUNZER " 








‘Corliss. Engine 


SEND FOR CATALOGUK, 
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‘BROWN & SHARPE MFC. CO., 


MANUFACTURERS OF 


MACHINERY ann TOOLS |) 


PROVIDENCE, 





SIZES OF SURFACE PLATES IN STOCK. 


344 xX 12’ weight, l1ilbs. | 9x 9” weight, 16 Ibs. 18x 18 weight, 65 Ibs. 
4 x 6” “ 5 | 9x 14" “ v7 18 x 24” 6 128 ‘* 
6 x 6” : (be | 10 15” ‘ 35‘ 18 x 36” ‘ 228 ¢ 
6 x 12” “6 19 ° | 10> 30" ‘ 99 ** 20 « 78” 813 ‘ 
6 x50" ‘ 120 * 12 X 12" ‘ ag * 24 x 24’ ‘ 164 ‘ 
6% X 18” 30 ¢ | 42x 18” “ 53 24 x 36” “ 298 ‘* 
7 xX % 11 ‘ 14 x 14” ‘ ay 24 x 48” ‘ 442 * 
7 x10 1 * 14 x 18” “ 62 * "x 60" 666° 
8 xR se 21 “ 16 x 16” “ 62“ 36 x 68” 1024 “* 


OTHER SIZES MADE TO ORDER. 
Illustrated Catalogue Mailed on Application, 


WESTERN AGENT, S. A. SMITH, 23 South Canal Street, Chicago, Ill. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


PLANERS A SPECIALTY. 


New Patterns 1889. 












Moderate prices. Perfec- 





Strictly first class. 
tion of work- 
manship. 
Positive feed. 
Quick return. 
Extra heavy. 
Large bear- 
ings. The 
‘smoothest 
running 
Planers. 


NEW YORK, 
98 Liberty St. 


PHILADELPHIA, 
705 Arch St. 


PITTSBURCH, 
Penn Building. 


CHICACO, 
Phenix Building. 








______ STAMFORD CONN. 
_ NEW YORK. CHIGAGO.PHILA.BOSTON 











Ps NS yoanBe” 


*\ TRADE MARK 

















s s ao s 
The Original Unvulcanized Packing 
pp GALLED THE Tir fe ee 
§ stamped with our ‘Trade Mark.” 
HN STREET, N. 
SS scnnins pros, | EEA 
15’ and 20” 
Crank Shapers. 
20’ € 
Geared Shapers. 
17''19/'21''24''27’’ and38”’ 
20’ 24” Upright Drills. 
25°’ 28’ 82’’ 40’’ 


Accept no packing as JENKINS PACKING unless 
105 MILK STREET, BO! rs 
SUSIE LATHES, SHAPERS & rahi LLS. 
WY 
? and 32’ 
Engine Lathes. 
B. G. P. F. Drills. 





AND POWER FEED DRILL 


’' Engine Lathe. 


LODGE. DAVIS & CO., 


CINCINNATI, OHIO. 


24” and 27 


25-INCH BACK GEARED 


SEND FOR PRICES. IT WILT PAW YOU, 
See advertisement, page 15. 
PHILADELPHIA; 
19 North 7th St. 


BOSTON, | 


NEW YORK, 
23 & 25 Purchase St. 


115 Liberty Street. 


GOULD & EBERHARDT, 


NEWARK, 


Eberh: bee 8 a 


AUTOMATIC 
GEAR CUTTER. 


18 in. 25 in. 86 in. 50 in. 
60in. 84in. Sizes. 


omcaao, 
Cor. Lake & Canal Sts. 


E. E. GARVIN & CO., 


LAIGHT & CANAL STS., NEW YORK, 
MANUFACTURERS OF 


MACHINISTS’ TOOLS, 


INCLUDING 


MILLING MACHINES, 













* Experts pronounced it 
the best 






.anasruEre 


Drill 
Presses, 

Hand 
Lathes, 
&e. 


Send for 
Catalogue. 








GEAR AND RACK CUTTING TO ORDER. WOOD PLANER, 












THE PRATT & WHITNEY Co, 


HARTFORD, CONN. 
MANUFACTURE 


DROP HAMMERS, 


PUNCHING AND TRIMMING PRESSES, 


im—=—POWER SHEARS.— 


at os einai | Rg cre Hand Bolt Heading, Power Screw 
d@ Bolt Blank Heading Machines. 


RwrRACTILS JIB CRANES, 
Roll Grooving Machines for Flour Mill Use. 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE at Santeree 


oe tS 








CO. 


INCLUDING 4IN 
ALSO 
CLAMP 
ANDO 


DIE DOGS 





WARNER & SWASEY, 


CLEVELAND, 





Ps 
For IRON and BRASS WORK. \ 
Illustrated Catalogue on application. 





BILLINGS ; 

DROP FORGED j + Bm 

LATHE DOGS =+ ‘@ 

FORGED 

FROM BEST 

STEEL FOR : 

THE PURPOSE 

DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS 
THE POND MACHINE TOOL COMPANY, 

Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J.; forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the followi ing : 

A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand. coal, coke and pig iron; 
ample and convenient washrooms forthe men ; fre. 
proof two-story pattern storage; blacksmith sho 
engine and boiler houses. These buildings are 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu. 
tion of raw materials, and a railroad_running 
through the machine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and anumber of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 
SALESROOM and OFFICE, 111 & 113 Liberty St., W. Y. City. 

NEW SHOPS, Plainfield, W. J. 





GEO. W. FIFIELD, 
|ENcINE LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. a 


Cuts, Photographs and Prices furnished 





Gear Wheels and Gear Catting.—I make 
order, or cut teeth on ‘Smal 0 sent tome. Of all kinds. Of 
all sizes to six ft. dm. Small orders or large ones. Fine gor 


cheap g. Small A eady 
prices. Bevel g wit = planed teeth. Hand Book on 
g, $1. Facilities com Fon Terms reasonable. Send for cat. 
GEO. B. GRANT, 66 Beverly St., Boston, Mass. 





brass mail at low 


J. M. ALLEN, PrestDenr. 


Wo. B. FRANKLIN, VICE-PRESIDENT. 


Key-Seating Machines F. B. ALLEN, SreconpD VICE-PRESIDENT. 
= . P J.B. PIERCE, SEcRET:! & TREASURER. ‘ 
and 90 in Drills ECRETARY REAST 


MACHINE TOOLS. 









A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 





Lathes, Planers, Drills, 
or anything in Mact ts’ T G A G C 
pn a say g in achinis Tools HE s a RAY 0., 


SYCAMORE STREET, 





WwW. P. DAVIS, 477-479-481 


Rochester, N. 





== Works at North Bloomfield. CINCINNATI, OHIO. 
GS. PRATT & LETCHWORTH, 


BUFFALO STEEL FOUNDRY, 


Thelendey arp yne ool 
pon: g BRASs 


WORKING Au For ft CATALOGUE - 








CONN: 





arn | 











Manufacturer 


IPS & DIE 


O27 u.m.cARPENTER § 
PAWTUCKET.R.I. 





